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ABSTRACT 
AN ASSESSMENT OF THE RELATIONSHIP 
BETWEEN TEACHER TEACHING STYLE/ 
STUDENT LEARNING STYLE AND THE 
ACADEMIC ACHIEVEMENT OF TWELFTH 
GRADE STUDENTS 
S e d t embe r 19 8 5 
Raymond E. Avery, B.S.Worcester State College 
M.Ed. , Worcester State College 
M.A., Westfield State College 
Ed.D., University of Massachusetts 
Directed by: Professor Harvey Scribner 
The purpose of this study was to investigate the 
effect on academic achievement when teacher styles and 
student learning styles are matched. Also the study 
assessed the teachers' ability to determine their students* 
learning styles by guessing. Other areas of study in¬ 
cluded: a) the effect on academic achievement when teach¬ 
ing style,learning style,and sex were matched: b) the effect 
on academic achievement when the teachers' sex matches 
the students'; and c) the relationship between the 
vocational students' dominant styles and their shop 
placement. 
v 11 
One hundred and eleven twelfth grade vocational students 
and seven teachers comoleted the Cregorc Style Delineator. 
All means were compared at a 0.05 level of significance. 
The results showed the following* 1) there was no sig¬ 
nificance in the means for academic achievement between 
the students whose dominant styles matched their teachers', 
and the means for academic achievement of those students 
whose dominant styles did not match their teachers' ;2) there 
was no significance between the means of the students 
dominant styles and the guesses of dominant styles as 
made by their teachers;3) there was no significance at the 
0.05 level between the dominant styles of females and the 
dominant styles of males:4) there was no significance be-' 
tween the academic means of students whose dominant style 
and sex matched that of their teachers and those whose 
dominant style or sex,or both did not:5) there was a signi¬ 
ficance at the 0.05 level between the academic means of the 
the students whose sex matched that of their teachers and 
the means of those whose sex did n o t:6) there was not a 
significance between the dominant styles of vocational 
students: and 7) there was no significance between the 
dominant styles of the students and their shoo placement. 
It was concluded, given the scope of this stuav, that 
matching learning styles with teacher styles did not improve 
academic achievement;that teachers could not guess the 
v 1 1 1 
the dominant styles of their students: that there was 
relationship between vocational placement and student 
dominant styles; and that when the sex of the teachers 
matched that of their students" academic achievement 
no 
de creased. 
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CHAPTER I 
INTRODUCTION 
This chapter shall introduce the dissertation. The 
central problem will be identified. The purpose and the 
significance of the study will be stated. A definition of 
learning styles will be offered. 
Problem Statement 
While it would be impossible to succinctly state or 
describe the process known as learning, one car. state that 
the complex process by which teachers and students interact 
is of critical importance to the learning process (Blue, 
1981; Gregorc, 1984; Dunn, 1979; Hill, 1971; Hunt, 1981; 
Knaak, 1983). Failure to understand the importance of this 
relationship could very well account for the malaise which 
exists in our schools today. Dunn and Dunn (1972) recount 
Dr. G.H. Reavis' fable which sums up the situation this way 
Once upon a time, the animals decided they must do 
something to meet the problems of "the new world," 
so they organized a school. They adopted an 
activity curriculum consisting of running, climb¬ 
ing sv; i mm i ng and flying, and to make it easier to 
administer, all the animals took subjects. 
The duck was an excellent student in swimming, 
better in fact than the instructor, and made 
passing grades in flying, but was very poor i r. 
running. Since he was slow in running, he had to 
stay after school and also drop swimming to 
[/ractice running. This was kept up until his web 
1 
2 
feet were badly worn and he was only average in 
swimming. But average was acceptable in school, 
so nobody worried about that except the duck. 
The rabbit started at the top of the class in 
running, but had a nervous breakdown because of all 
the makeup work in swimming. 
The squirrel was excellent in climbing until he 
developed frustration in the flying class where his 
teacher made him start from the ground up, instead 
of from the treetop down. He also developed 
Charlie horses from overexertion and then got C in 
climbing and D in running. 
The eagle was a problem child and was disciplined 
severely. In climbing class he beat all others to 
the top of the tree, but insisting on using his own 
way to get there. 
At the end of the year, an abnormal eel that could 
swim exceedingly well, and also run, climb and fly 
a little had the highest average and was valedic¬ 
torian. ( p. 7 ) 
If as the fable implies, our schools not only fail to 
meet the needs of our students but also may even be 
exacerbating the problem, we must ask, what can be done to 
remedy the situation? Obviously, the answer is not singular 
but pluralistic in nature. What is certain is that research 
is necessary in order to examine promising theories which 
could hold hope for getting at the problem. 
While research is still going on, the evidence is 
mounting that educators must recognize the uniqueness of each 
individual and the way each receives, processes and responds 
to information (Barbe, and Milone, 1980; Bell, 1972; 
Eerthelot, 1982; Cronbach, 1968; Dunn, 1972; Gregorc, 1981, 
Mehdikhani, 1983; Witkin, 1976). Dunn states it this way: 
3 
Not only do people of all aces and intellectual 
capacities learn in ways that differ dramatically, 
but certain students achieve only through selected 
methods - methods that frequently fail to produce 
academic results for others. This is common 
knowledge among many experienced, sensitive 
instuctors who nevertheless continue to teach 
the identical lesson to an entire class at the 
same time and in the same way, eventually requir¬ 
ing a demonstration of mastery at the same hour 
(p. 238) 
This process of identifying individual differences has 
been the foundation for investigation of learning style. As 
Barbe and Milone (1990) put it, "One of the most promising 
movements in contemporary education is the attention being 
given to student learning styles." (p. 378) This attention 
has raised the consciousness of educators to ascertain 
whether or not learning styles can be identified with 
accuracy, and what implications this would have for the 
learning process. 
During the past ten years many learning style 
inventories have been developed (Ramirez and Castanda, 197^-; 
French, 1975; Canfield and Lafferty, 1976; Dunn and Dunn, 
1978; Kolb, 1977; Hagberg and Leider, 1978; Gregorc, 1977; 
Malcon and associates, 1981). It is obvious that this tally 
does not exhaust the list of instrumentation developed, but 
just as obvious is the fact that educational researchers have 
provided the means for those desiring to explore the 
possibilities. 
Research of major importance to the classroom teacher is 
the examination of identifying student learning styles and in 
4 
utilizing this information for modifying the instructional 
process. Depending on the researcher, this process is 
suspect at best or a natural and intuitive part of teaching. 
Davidman (198 1 ) expresses his reservations this way: 
My point (an important one) is this: Many of the 
Learning Style Inventory questions provide 
interesting information, but this information 
should not be taken as a clear and irrefutable 
indication of a child's pattern of learning. At 
best, the inventory should be construed as yield¬ 
ing "informed speculations" that can serve as 
points of departure for in-depth student/teacher/ 
parent dialogues. Used ir. this fashion, the 
Learning Style Inventory or an abbreviated version 
of it could be quite valuable. Unfortunately, 
its authors believe that their instrument yields 
precise, accurate conclusions about individual 
students' preferred learning styles, (p. 6M4) 
On the other hand, Hunt (1981) couldn't be more diverse 
on this point. He states: 
During the past few years I have worked with several 
hundred teachers to help them identify and articu¬ 
late their implicit theories. When experienced 
teachers are given the time and opportunity to 
explicate their intuitive theories, the following 
characteristics are observed: 1) When teachers 
express their concepts of their students, they 
use almost every individual difference, learning 
style, or accessibility characteristic that 
researchers and psychologists have proposed; 2) 
many teachers are already using almost every match¬ 
ing model proposed by research; and 3) many 
teachers express their implicit matching models 
in terms more easily understood by other teachero 
than those of researchers. Therefore I think that 
our work in identifying student learning styles 
and matched teaching approaches might well begin 
with a more thorough understanding of teaching 
practice and the implicit theories that underlie 
it. I oo not mean that all teachers' implicit 
theories are correct any more than that all formal 
theories are correct. All theories must be veri¬ 
fied. However, teachers' implicit ideas about 
5 
student learning styles and their intuitive 
matching models are a rich source of information 
(p. 647) 
The question of learning style identification is 
compounded when the student factor is added in. Dunn, Dunn 
anci Price (1981) state: 
The findings of several well-designed and care¬ 
fully conducted studies verify that students are 
capable of accurately indicating the ways in which 
they will achieve best. In addition, an instru¬ 
ment such as the Learning Style Inventory (LSI), 
which reports a consistency score for each respon¬ 
dent, reveals the accuracy with which each student 
answers its questions. Ohio State University's 
National Center for Research in Vocational 
Education published the results of its two-year 
study of instruments that identify cognitive 
style or learning style and reported that the LSI 
has "established impressive reliability and face 
and construct validity." Such results would not 
have been possible if students could not identify 
their preferences accurately, (p. 645) 
Marcus (1977) reported the contradictory findings of his 
study this way: 
On the other hand, these teachers did not accu¬ 
rately perceive their students' reponses to other 
selected factors. There was considerable dis¬ 
agreement when rating "informal design" and 
"motivation" factors. 
Students rated t item selves as needing little struc¬ 
ture and teachers disagreed 61 percent of the time. 
In all areas of perceptual modality except auditory 
there was a very high percentage of disagreement. 
The chart also indicates a high percentage of dis¬ 
ag rcement on the physical factors of requiring 
intake during concentration periods and the need 
for nobility, (pp- 111-112) 
Whether or not teachers or students can identify with 
accuracy learning styles, substantial evidence exists to 
indicate that students learn best when they are taught in 
6 
their modality strength (Butler, 1902; Claxtor., 1902; Dunn 
and Dubello, 1981; Even, 1982; French, 1977; Gregorc, 1979; 
Hill, 1971; Ihlenfeldt, 1901; Kagan, 1965; Price, 1982; 
Rosenbloom, 1900). Moreover, the question which arises from 
this knowledge is, does matching teaching styles with 
learning styles increase the possiblity for student success? 
The answer to this vital question could hold the key to 
the future for learning style research (Gregorc, 1979). Like 
other aspects of learning style research the results are 
not conclusive. Dunn, Dunn and Price (1977) state their case 
this way: 
Repeatedly our data revealed that, when taught 
through methods that complemented their learning 
characteristics, students at all levels became 
increasingly motivated and achieved better 
academically. (p. 230) 
Similarly, many others concur (Cage, 1982; Claxton, 1982; 
Gregorc, 1982; Hill, 1981; Knaak, 1982; McCarthy, 1980; 
Mehdikhani, 1983; Pittman, 1903; Raines, 1976; Spaulding, 
1 978; V/itkin, 1 973). 
Many others feel that great caution is neeoed in 
matching teacher behaviors to that of students. Kolb (1981) 
puts it this way: 
I feel there are great dangers in the misuse of 
learning style concepts. Specifically, we must 
avoid turning these ideas into stereotypes useo to 
pigeonhole individuals. Furthermore, we should not 
deny students the opportunity to develop themselves 
fully by only exposing them to educational environ 
ments that match their strengths (p. 3(3) 
7 
Cronbach (1967) expands on Kolb's concerns when speaking 
of intuitive assessment arid matching styles: 
The Teacher forms an impression of the pupil from 
the cues, usually without an explicit chain of 
reasoning. He (or she) proceeds on the basis of 
impression to alter the instruction; the adapta¬ 
tion, too, is intuitive, without any explicit 
theory. No doubt the decisions tend to be 
beneficial, but there is reason to think that 
intuitive adaptations of this kind will be 
inefficient and occasionally may be harmful. 
When we encourage a teacher to adapt in this way 
to individual differences, we are asking him (or 
her) to function as a clinician. Clinical 
procedures are advantageous under certain 
circumstances. The reading specialist or speech 
specialist is a clinician who selects from a wide 
repertoire of instructional methods. But to guide 
his adaptations, he (or she) has been taught an 
explicit theory of careful observation. Whereas 
theories are not available for most school matter, 
it is very likely that teachers over differentiate 
modifying treatments. Too much produces a worse 
result than treating everyone alike (p. 29). 
Obviously many educators are still deliberating 
whether student learning styles can be accurately assessed; 
and whether or not matching student styles with teacher 
styles will increase academic performance. In spite of the 
reservations many researchers have continued their quest. 
Dunn (1982) summarizes some of the important research which 
has been going on. 
0 
TABLE 1 
Research Chart 
Research, Title of 
Research, Date Population Findings 
Elsie Cafferty, "An 1 ,689 1. The greater the 
Analysis of Student Teacher/High match between the 
Performance Based School Student students' and the 
upon the Degree of Pairs teacher's style, 
Match Between the the higher the 
Educational Cognitive student's grade 
Style of the Students," point average. 
Doctoral dissertation, 2. The greater the 
University of Nebraska, mismatch between 
1 980. the student's and 
the teacher's 
style, the lower 
the student's grade 
point average. 
Marie Antonetti Carbo, Kindergarten 
"An Analysis of the Children 
Relationships Between 
the Modality Preferences 
of Kindergarteners and 
Selected Reading Treat¬ 
ments as they Affect 
the Learning of a 
Basic Sight-Word 
Vocabulary," Doctoral 
dissertation, St. 
John's University, 1980. 
When reading 
treatments were 
matched to 
perceptual prefer¬ 
ences, significant¬ 
ly higher reading 
scores resulted at 
the .C1 level. 
Ronnie W. Copenhaver, 
"The Consistency of 
Learning Style as Stu¬ 
dents Move from English 
to Mathematics," 
Doctoral dissertation, 
Indiana University, 1979. 
76 
High School 
Students 
1. Students' learning 
styles remain con¬ 
sistent regardless 
of the subject 
being studied. 
2. Significantly more 
positive attitudes 
resulted when stu- 
dents' styles were 
similar to their 
teachers'. 
3. A wide ranee of 
learning style 
exists in each 
class. 
George Domino, ICO 1. Students taught in 
"Interactive Effects College ways they believed 
of Achievement Students they learned scored 
Orientation and Teach¬ higher on tests, 
ing Style on Acadeniic fact knowledge, and 
Achievement," ACT efficiency than 
Research Report 39 those taught in a 
(1970): 1-9. manner dissonant 
from their orienta¬ 
tion. 
Claudia B. Douglass, 
"Making Biology Easier 
to Understand," The 
American Bio1orv 
Teacher. May 1979, 
pp. 277-99. 
dents used 
deductive 
materials 
achievement 
increased; when 
the students and 
the resources were 
rr.i sma tched , less 
academic achieve¬ 
ment was realized. 
High 
School 
Students 
V/hen inductive 
students used 
inductive 
materials achieve¬ 
ment increased and 
when deductive stu■ 
Beatrice J. Farr, 72 
"Individual Differences College 
in Learning: Predicting Students 
One's More Effective 
Learning Moda1ity," 
Doctoral dissertation, 
Catholic University, 1971. 
1. Individuals accu¬ 
rately predicted 
the modality in 
which they would 
a c h i. e v e superior 
academic perfor- 
rn a n c e . 
10 
2. It was advantageous 
to learn and to be 
tested in the 
preferred modality. 
3. The above advantage 
was reduced v/hen 
learning and 
testing were both 
in the nonpreferred 
modality. 
Jeffrey S. Krimsky, 32 1. When matched with 
"A Comparative Study Elementary their light 
of the Effects of Students preferences, stu¬ 
Matching and dents showed 
Mismatching Fourth signif icantly 
Grade Students with higher reading 
Their Learning Style speed and 
Preferences for the accuracy scores, 
Environmental Element at the .001 
of Light and Their level. 
Subsequent Reading 2. Students who were 
Speed and Accuracy rr;i smatched 
Scores," achieved signifi¬ 
Doctoral dissertation, cantly below the 
St. John's University, 
1982. 
matched group. 
Peter K. Lynch, 1 d b 
"An Analysis of the High 
Relationships Among School 
Academic Achievement, Students 
Attendance, and the 
Individual Learning 
Style Time Preferences 
of Eleventh and Twelfth 
Grade Students Identified 
as Initial or Chronic 
Truants in a Suburban 
Hew York School 
District," Doctoral 
dissertation, St. John's 
University, 1981. 
1. When matched with 
their time-cf-day 
preference and 
mismatched for 
teacher assignment, 
chronic truants 
attended school 
more frequently 
(3.5 units per 
ten-week marking 
period). 
2. A significant 
interaction (at 
the .01 level) 
occurred among 
degree of truancy, 
learning style 
preference, and 
11 
English teacher 
assignment, suggest¬ 
ing that time 
preference was a 
factor iri the 
reversal of truancy 
patterns. 
Jeanne Pizzo, "An 6 A 1. When students were 
Investigation of the Elementary matched with their 
Relationships Between Students need for either 
Selected Acoustic sound or quiet 
Environments and Sound, preferences, sig¬ 
an Element of Learning nificantly higher 
Style, as They Affect reading and 
Sixth Grade Students' attitude scores 
Reading Achievement resulted, at the 
and Attitudes, " 
.01 level. 
Doctoral dissertation, 2. Students who v/ere 
St. John's University, mismatched for 
1581. informal design 
achieved 
significantly below 
the matched 
students. 
Thomas C. Shea, "An 32 1. When students 
Investigation of the N i n t h were matched with 
Relationship(s) Among G r a d e r s their learning 
Preferences for the 
Learning Style Element 
of Design, Selected 
Instructional Environ¬ 
ments, and Reading Test 
Ach iever.ient of Ninth 
Grade Students to Irnpro v e 
style preference 
for design, sta¬ 
tistically signif¬ 
icantly higher read¬ 
ing scores resulted 
at the .01 level. 
2. Students who v/ere 
Administrative Deter¬ 
minations Concerning 
Effective Educational 
Facilities," Doctoral 
dissertation, St. 
John's University, 1533 
mismatched for 
informal design 
achieved signifi¬ 
cantly lower than 
when matched. 
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Rhoada K. Tanrienbaum, 
"An Investigation of 
the Re 1 ationship(s) Be¬ 
tween Selected Instruc¬ 
tional Techniques and 
Identified Field 
Dependent and Field 
Independent Cognitive 
Style as Evidenced 
Among High School Stu¬ 
dents Enrolled in 
Studies of Nutrition," 
Doctoral dissertation, 
St. John's University, 
1932. 
100 
High 
Schoo1 
Students 
1. When students were 
matched with 
complementary 
resou rces, 
statistically 
significant higher 
scores resulted, at 
the .0M5 level. 
2. Students who were 
mismatched achieved 
significantly 
below the matched 
students. 
Paul Trautman, "An 
Investigation of the 
Relationship Between 
Selected Instructional 
Techniques and Iden¬ 
tified Cognitive Style, 
Doctoral dissertation, 
St. John's University, 
1979. 
Junior 
High 
School 
Students 
If 
1 . There is no 
difference between 
the relative 
achievement of 
analytic and global 
students when they 
are taught through 
materials that 
match their styles. 
2. When students were 
matched with 
complementary 
resources, signifi¬ 
cantly higher 
scores resulted at 
the .01 level. 
3. Students who were 
mismatched achieved 
significantly below 
the matched 
students. 
Karen S. Urbschat, 135 
"A Study of Preferred Primary 
Learning Modes and Children 
Their Relationship 
to the Amount of Recall 
of CVC Trigrams," 
1 . Perceptual 
strengths can be 
identified among 
first grade r s. 
2. S u p e rio r and 
significant results 
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Doctoral dissertation, 
Wayne State University, 
1977 . 
occurred when the 
treatment was 
matched to the 
appropriate 
modality. 
3. Host of the first 
graders in the 
study found it 
easier to learn 
through either a 
visual or a 
combined auditory/ 
visual approach. 
^. Regardless of the 
child's perceptual 
strength, a treat¬ 
ment that included 
a visual approach 
achieved signifi¬ 
cance at .05 
level with 
auditory, visual, 
and auditory/ 
visual children. 
(This study did not 
include tactual or 
kinesthetic 
treatments. 
Regina T. White, 80 1. Highly persistent 
"An Investigation Junior and highly respor.- 
of the Relationship High sible students 
Between Selected Schoo1 achieved signifi- 
Instructional Students cantly higher 
Methods and Selected than those with 
Elements of low persistent 
Emotional Learning and responsibility 
Style upon Student scores. 
Achievement in 2. A positive relation 
Seventh and Eighth ship was revealed 
Grade Social betv/een the Learn- 
Studies," Doctoral inn. Stvle Inventory 
dissertation, St. subscales of persis 
John's University, tence and respon- 
1981. sibility and the 
California Psy- 
c ho I or. i cal 
Inventory subscale 
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of achievement via 
conformity (Ac). 
Students identified 
as being persis¬ 
tent. and 
responsible were 
identified as 
man i f est i rig 
conforn.i ng 
behavior. 
3. Comparatively, less 
persistent and less 
responsible 
students do not 
learn through 
conforn.ity; it is 
likely that they 
would learn more 
easily through 
acceptable choices, 
(pp. 146-149) 
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Purpose 
The purpose of this study was twofold. First, an 
investigation was undertaken to explore the relationship 
between matching teaching styles/student learning styles and 
academic achievement. Secondly, the study looked at the 
teachers' ability to intuitively estimate their students' 
learning styles. 
In addition to these two purposes, several areas were 
looked at: 1) the relationship between sex and learning style; 
2) the relationship between a student's learning style and 
vocational shop placement; 3) the learning style dominant 
traits of vocational students; and 4) the dominant mediation 
traits (ordering and perceiving). Each of these areas was 
looked at in terms of the 12th grade students at Franklin 
County Technical School. 
Significance 
There has been enough research conducted, as demonstrated 
in the problem statement, to illustrate the need for further 
research into the relationship between matching teaching 
styles/student learning styles and student achievement. This 
study added to existing knowledge of this relationship in 
several ways: 1) it used 12th grade students in a 
vocational secondary school (no other could be found); 
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2) it utilized the same style delineator for teachers and 
students, thus eliminating the disparity between teacher 
style and student style; and 3) it examined the issues of 
whether or not teachers have the ability to guess their 
students' learning styles — an important skill for 
diagnosing learning differences and prescribing learning 
activities. 
Definition of Terms 
Style — Because of the variety of definitions for 
learning style, the author has chosen the definition of 
style as provided by Gregorc (1979): "those distinct and 
observable behaviors that provide clues about the mediation 
abilities of individuals..." (p. 19) 
Other terms include: 
Mediation Channels -- The way an individual perceives and 
orders his or her environment. 
Perception -- The concept of abstractness and concrete¬ 
ness as it pertains to mind qualities. 
Ordering -- The way the mind arranges information, either 
sequentially or randomly. 
Dominant Style Traits -- The proclivities which when 
combined form the four dominant styles: 
1. Concrete Sequential 
2. Concrete Random 
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3. Abstract Sequential 
4. Abstract Random 
Concrete Sequential — The dominant Concrete Sequential 
style is displayed by a perception based on the physical 
world and an ordering process which is linear. 
Concrete Random -- The dominant Concrete Random style is 
displayed by a perception based on the physical world and 
an ordering process which is three dimensional. 
Abstract Sequential — The dominant Abstract Sequential 
style is displayed by a perception which is based on the 
non-physical world of thoughts and an ordering process 
which is sequential but not linear. 
Abstract Random -- The dominant Abstract Random style is 
displayed by a perception which is based on abstract 
non-physical world of feelings and an ordering process 
which is non-linear and multidimensional. 
Intuitive -- As it pertains to the teachers' intuitive 
guesses of their students' dominant styles, "intuitive" is 
the capacity for guessing accurately and it is based on the 
teachers' sensitivity to individual differences and 
understanding of child growth and development. 
CHAPTER II 
REVIEW OF THE LITERATURE 
It has been said by Hunt (1981), Dunn (1981), Grogorc 
(1982) and others that discovering the learning style of each 
student could very well serve as a catalyst in assisting 
teachers to effectively respond to specific learner 
characteristics. 
It is with this in mind that the review of literature on 
learning/teaching style is undertaken in this study; 
moreover, it will serve as a cornerstone for an assessment of 
learning/teaching styles and the relationship to 12th grade 
achievement in English and social studies. 
The author has conducted an extensive review of 
learning/teaching style literature which included two 
computer searches of: Dissertation Abstracts International 
( 1 966-1 98*1) , Psychological Abstracts (1967-1984) and 
Educational Resources Information Center (1966-1984). In 
addition, more than 300 articles, speeches, books, 
monographs, and abstracts were reviewed. While most of the 
research on learning styles is confined to the last 10 to 15 
years, its antecedents can be traced to man's lirst 
For practical reasons this study 
the tf.aior emphasis on the period 
1970-1984. 
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Cognitive Stvle 
It is important from the onset to unravel the use of two 
terms, "cognitive style" and "learning style". The terms are 
often used interchangeably with very little effort to 
clarify their use. Generally speaking, cognitive style 
according to Messick (1976) is: 
(i) As personal characteristics that may 
interact with treatment variables to moderate 
learning, retention and transfer; (2) as 
dispositions to be monitored to detect any 
possible undesirable side effect of instruction; 
(3) as qualities to be fostered either directly 
as specific objectives of the instructional 
program or indirectly as byproducts of other 
efforts. (p. 147) 
According to Kogan (1971): 
Cognitive styles can be most directly defined as 
individual variations in modes of perceiving, 
remembering, and thinking or as distinctive ways 
of apprehending, storing, transforming and 
utilizing information. It may be noted that 
abilities, also involve the foregoing properties, 
but a difference should be noted: Abilities 
concern levels of skill — the more or less of 
performance -- whereas cognitive styles give 
•'reater weight to the manner and form of cognition. 
(p. 25) 
While there is a distinct relationship between the 
definitions of "cognitive style" and the definitions offered 
later in this study for "learning style", there is a 
technical difference even though it is generally not made. 
In the research done by I'ehdikhani (19<o) 
distinction made between cognitive styxc 
lies in the number of elements considered 
, the most isl¬ 
and 1 e a r n i n g 
Cognitive 
po rta nt 
s t y 1 e 
style 
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is bipolar and perception and responding is measured in terms 
of its duality. An excellent table summarizing this duality 
is presented by (Kirby 1979). 
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Model 
FieId dependent/ 
i independent 
Analytical/ 
non-analytical 
conceptualizing 
Impulsivity/ 
reflectiveness 
Risk taking/ 
caution 
Conceptual 
i p. t c:; r a t i o n 
( i r; t eg r a t i v e 
corn pi ex i ty 
TABLE 2 
Dimensions of Cognitive Style 
Description 
A global versus analy¬ 
tical way of perceiving. 
Entails the ability to 
perceive items without 
being influenced by the 
background. 
Analytical style entails 
differentiating attri¬ 
butes or qualities. 
Hen-ana 1ytica1 style 
responses may be more 
relational or thematic. 
Impulsivity is charac¬ 
terized b y q u i c k 
responses, reflectivity 
by more deliberate, 
slower responses. The 
impulsive person is 
quicker but makes more 
errors. 
Risk taking is charac¬ 
terized by taking risks 
even when the odds for 
success are poor. 
Caution is characterized 
by reluctance to take 
chances except when the 
probability of success 
i s great. 
Extent to which catego¬ 
ries or dimensions of 
information are per¬ 
ceived to bc integrated 
in multiple and different 
ways. 
Re ferenccs 
V'itkiri ct al. 
(195*0; 
VJitkin ( 1976) 
Kagan et al. 
( 196*0 ; 
Messick and 
Kogan (1963) 
Kagan (1965) 
Kogan and 
Wallach (196*0 
Harvey e t a1. 
( Idol ) ; 
g,chroeder et 
al. (1967) 
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Model 
Perceptive- 
receptive/ 
systematic- 
intuitive 
Level ing/ 
sharpeni n g 
Cognitive 
c o m p 1 e x i t y / 
simplicity 
Sea rin 1 rig/ 
foe us i n/\ 
Description 
The inclination to 
assimilate data into 
concepts or precepts 
previously held (pre- 
ceptivity) versus the 
tendency to take in 
data in raw form (re¬ 
ceptivity). The 
inclination to develop 
clear sequential plans 
systematic) versus the 
tendency to develop 
ideas freely from data 
and to skip from the 
part to the whole 
(intuitive). 
Individual variations 
in assimilation in 
memory. The leveler 
tends to assimilate 
new stimuli into 
previous categories, 
while the sharpener 
tends to assimilate 
new stimuli into 
previous categories, 
while the sharpener 
tends to differentiate 
new information from 
old . 
Differences in tendency 
to see the wor1q in 
a multi-dimens ions 1 
way. Complexity is 
characterized by the 
use of' hierarchic 
integration, while 
simplicity is shown in 
the use of dimensions 
of difference. 
Entails identification 
of relevant versus 
i r r e 1 e v a r. t i ri f o rm a t i o n 
in attempting to solve 
a problem. 
References 
MeKenney and 
Keen ( 197*0 ; 
[Schwartz 
( 1972) 
identified a 
related style 
that considers 
perceptive 
("general¬ 
izing") and 
receptive 
("particular¬ 
izing")] 
Gardner (1959) 
Harvey, Hunt, 
and Schroeder 
(1961); 
Kelly (1955) 
Schiesinger 
(1954) 
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Model 
Constric ted/ 
flexible 
control 
Eroad/narrow 
category width 
(equivalence 
range) 
Tolerance for 
incongruous or 
unrealistic 
experiences 
St rone;/weak 
au tor.sat i zat i on 
Conceptual/ 
perceptua1 
motor 
d o rr: i n a n c e 
Description 
Constructed control 
shows more susceptibil¬ 
ity or distraction; 
flexible control is 
characterized by resis¬ 
tance to interference. 
Preference for broad 
categories containing 
many items, rather 
than narrow categories 
containing, few items. 
Individual willingness 
to accept perceptions 
that vary from conven¬ 
tional experience. 
Tolerance is character¬ 
ized by a greater 
adaptation to unusual 
perceptions. Intoler¬ 
ance is revealed by the 
demand for more data 
before the unusual is 
accepted. 
Relative ability to 
perf orni simple , 
repetitive tasks 
compared to what would 
have been expected from 
one's general ability 
level. 
Conceptual dominance 
is shown by relative 
specialization of 
conceptual behavior 
vs. relative specializa¬ 
tion of perceptual 
motor behavior. 
Rc ferences 
Klein (1954) 
Bruner and 
Tajfel (1961); 
Koran and 
Vallach (1964); 
Pettigrew 
(1958) 
Klein, Gardner, 
and Schlesinger 
(1962) 
Sroverman 
( 1964 ) 
B roverman 
( 1964 ) 
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Model Description References 
Sensory 
modal1ty 
Reliance on the 
different sensory 
modes, especially kin¬ 
esthetic (leading to 
f i P, u r a 1 or spatial 
thinking), auditory 
(leading to verbal 
thinking), or enactive, 
iconic and symbolic 
modes. 
Bruner, Olver, 
and Greenfield 
(1966) 
Con verp; i np;/ 
diverging 
Thinking aimed toward 
logical conclusions 
and uniquely correct 
or conventionally best 
outcomes, versus think¬ 
ing aimed toward variety 
and quantity of relevant 
output. 
Getzels and 
Jackson 
( 1962); 
C r o n b a c k 
(1963) 
Conceptual 
differentiation 
Relative multiplicity of 
distinctions among con¬ 
cepts (as contrasted to 
the extent of a single 
concept's range of 
ref erence) . 
Gardner, 
Lohrenz, and 
Sc’noen ( 1968) 
C o m p a r t n 1 e n t a 1 - 
izatio n 
Discrete and relatively 
rigid categories involv¬ 
ing a certain inertia 
in thinking and possible 
limitation in production 
of diverse ideas. 
Kessick and 
Kogan (1963); 
W a 11 a c h and 
Kogan (1965) 
Cone e pt u a 1 
articulation 
(conceptual 
d i sc r i mi r.a t ion) 
Extent to which stimuli 
or items of information 
are treated in dimen¬ 
sional rather than class 
terms; i.e., extent to 
instances of a concept 
are discriminated from 
each other in a number 
of intervals or ordered 
categories within a con¬ 
cept's range of reference 
Bieri et a 1. 
( 1966) ; 
Schroder, 
D r i v e r , a n d 
Streufert 
(1967) 
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Ll.£lcJ_Independence/Field Dependence 
While no exact beginning date can be cited for the 
research done on learning styles, the term "cognitive style" 
has been accredited to Allport (1937), but the person 
considered the father of "cognitive style" is W.H. V/itkir. 
(Sample, 1982). The impetus for Vitkin's work in cognitive 
style come about because of a request presented to him by the 
armed services. 
For some unidentified reason some pilots when flying 
through the clouds would invariably come out of the clouds 
with one wing tilted or even be flying upside dov?n. Vitkin's 
research led to the development of the tilting chair-tilting 
room test (Holt, 1971). 
This resulted in the development and utilization of 
field dependent-field independent tests. Basically, the 
ability to perceive items without being influenced by the 
background is based on perception which is global rather than 
analytical (Vitkin, 1976). Further reasearch by Linton 
(1955) found that field dependent subjects were more 
influenced by suggestion than field independents. In 
addition, field independents have been found to be passive ir. 
social situations and tended to study in programs requiring 
analytical, abstract, impersonal spheres, such as, electronic 
technicians and engineers. Field dependents c-nrol lew l r. 
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programs which required interpersonal, non-scientific 
orientation, such as, the helping professions (Witkin, 1977). 
In a study involving 350 employed scientists and 
engineers, Somers (1982) using the Group embedded Figures Test 
and the Adult Nowicki-Strickland Internal-External Test showed 
that not only were the scientists and engineers significantly 
field independent but also that advancement and knowledge was 
more important than satisfying requirements. 
Also, Burstein (1980) and Beathelot (1982) found that 
males tended to be more fiend independent than females. While 
field dependence and field independence can be measured. 
Postman (1955) and others are critical of the claims for its 
accuracy in identifying cognitive style. Its use with extreme 
groups rather than with average people who tend toward the 
middle has led to this skepticism (Postman 1955). 
Levelling and Sharpening 
Another levelling and sharpening measure of cognitive 
style was developed by Holzman and Klein (1954). Levelling 
versus sharpening identified an individual's ability to 
estimate the size of squares or the heaviness of small 
weights. individuals who could make sharp distinctions in 
subtle changes in size and weight are called "sharpeners, 
whereas, individuals who missed such changes are called 
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levellers". Gardner (1959) interpreted these results in 
uernis of the way the individual memorizes successive similar 
experiences. further studies usin'* words, such as, "cry" 
showed that levellers used many words in talking about the 
word without straying from the original word. Sharpeners, on 
the other hand, digressed and jumped from one idea to the 
next. The implications of this research is that the leveller 
tends to process new information and the sharpener makes a 
distinction between old and new. 
Reflectivity - Irnpulsivitv 
Kagan and his associates at Harvard researched Ausborn's 
work on reflectivity - impulsivity. They concluded that 
individuals are consistent in the way they process 
information and the speed with which they do it. Irnpulsivity 
refers to individuals who respond to situations with the 
first thought which occurs to them. Accuracy is of little 
importance. Reflective individuals are those who ponder 
carefully all the alternatives before responding (Cross, 
1976). This process is summarized by Kagan (1955) as 
follows: 
Some chi Idrcn-and-adults-select and report 
solution hypothesis quickly with, minimal 
consideration for their probable accuracy. 
Other children, of equal intelligence, take 
i ore time to decide about the validity of 
solutions. The former 'roup has been 
colled impulsive, the latter reflective. The 
reflection-impulsivity dimension exerts 
its influence at two places in the problem¬ 
solving sequence. 
In essence, individuals first decide the problem, 
secondly, they select a likely hypothesis on which to act, 
thirdly, they implement the hypothesis, and fourthly, they 
evaluate the validity of the solution. In a study by Kagan 
(1964) this process was measured in terms of the number of 
errors third grade students made. Using the MFF (Matching 
Familiar Figures) visual recognition tasks. On this 12 item 
list impulsive children had a mean response between 4 and 10 
seconds and made from 15 to 20 errors. Reflective children 
had a mean response between 30 and 40 seconds anti made from 2 
to 6 errors. 
A more recent study (Manc'nur, 1932) using the A0R0 
(Auction Oriented-Reflective Oriented observation instrument) 
found that action oriented students focussed mainly outward 
toward people and things around them. V.'hile reflective 
oriented students focus primarily inward towarc the private 
world of ideas. The implication for teachers is that 
materials and activities can be modified to take into account 
these differences. 
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Spatial 
Spatial learning attempts to identify how individuals 
make sense of their world through visualization. In other 
wo rets, spatial ability is how persons manipulate objects 
through the mental processes or in the mind's eye (Berthelot, 
19S0). Lov.’enfield (19*15) developed tests for visual and 
Haptic Aptitudes. These tests indicated that persons who 
tended to rely on eyes as a primary source of sensory and 
accepted things on the basis of appearance. The realm of 
touching or physicalness becomes translated into a visual 
one. Haptic individuals, on the other hand, tend to rely on 
touch or sensory stimuli and are reluctant to use visual 
stimuli. According to Ausburn as reported by Knaak (1983) 
"the visual perceptual type tends to display the cognitive 
style traits of field independence, reflectivity, and 
sharpening while the haptic type tends to display field 
dependence, inipulsivi ty, and levelling." (p. 6) 
In a study Ueitzman (1981) examined whether spatial 
environment information stored in memory is primarily analog 
or propositional. This was looked at in terms of the ability 
to recall information from spatial memory. The results 
showed that some people are exceptional in maneuvering in 
their environment because they have a strong survey anowlecgc 
of it and operate on that knowledge from memory. The 
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cii 1 fere;nee in subjects was due to strategies adopted by them. 
Persons not adept at this skill when given strategies for 
deal) nr; with visual memory became comparable ir. performance. 
Modality and Cognitive Hanoi nr 
The identification of modalities and the strategies for 
assessing each student’s predominant channel for perception 
holds great promise. As Barbe and Milone state: 
Perhaps the most thoroughly investigated of 
the learning styles are those involving 
perception, the process most intimately 
associated with learning. Educators usually 
refer to the channels through which 
perception occurs as modalities: vision, audition, 
and kinesthesia. The channels most efficient 
for processing information are referred to as 
modality strengths, (p. 378) 
Summarizing the research of (Barbe, Swassing, and 
Milone, 1979) one can conclude that: 
1. Students vary with respect to their modality 
st renpy ths. 
2. Modality strength is not a fixed characteristic 
but changes with age. 
3. There is no clear difference between the modality 
strength of boys and girls while a slight 
difference may occur during adolescent years. 
Handedness and modality strengths are not relateo. 
5. Race arid modality strengths are not related. 
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6. There is an interaction between student and teacher 
modality. 
7. Oodality can be viewed as a fixed neurological 
characteristic; as a preference on the part of 
the learner; and as a measurable behavior. 
This last item bares further consideration. A 
neurological view takes into consideration physiological 
traits; consequently, it is considered to change little over 
time. Considering modality as preference makes the 
assumption that individuals can discern how they learn best. 
This point is suspect due to the inconsistency of 
individuals. Considering modality as a measurable behavior 
holds forth the prospect of modifying the learning 
environment (Sample, 1982). 
Tindall (1980) classifies the modalities and their 
relationship to how students learn best. 
1. Auditory language - learns, understands, and 
remembers best from hearing the spoken word. 
2. Visual language - learns best by seeing words in 
books, on chalkboard, taking notes, etc. Retains/ 
uses this information best by reading it. 
3. Auditory numerical - learns best from hearing 
numbers and oral explanation. Does proolems 
m e n t a 11 y . 
14. Vig3unl__nun^rica 1 - requires seeing numbers written 
to work with them. 
5. 
realistically, 
6. Combination - 
total involvement, 
st in;ul i. 
French's classification 
(French, 1980). 
Styles 
1. motor/tactile 
2. aural/visual 
3. oral 
(interactive) 
U . ol {‘actor*y 
to touch or experience problems 
needs 
forms of 
further supports Tindall's list 
Strategies 
1. lab activities, student 
demonstration of 
manipulative skills, role 
play, assembly and dis¬ 
assembly of equipment or 
objects. 
2. audio visual presentations, 
use of graphs and charts, 
panel discussions, mockups, 
and field trips. 
3. student reports or presents 
tions, small group discus¬ 
sions, question and answer 
sessions. 
demonstration or presenta¬ 
tion of material in whicn 
K j nesthetic - need 
a hands-on approach. 
(Auditory-Visual-Kinesthetic) 
a combination of 
smell and taste facilitate 
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understand inf; such as recog¬ 
nizing the odor frotn over¬ 
heating elc-ctric motors or 
chemicals. 
5. print orientation 5. distribution of course out¬ 
lines, assignment of 
reading, writing, or 
calculating exercises, paper 
and pencil tests rather than 
activity testing. 
There is evidence that certain modalities are dominant 
during different stages of growth (Bauch, 1968). The 
kinesthetic modality is particularly prevalent during the 
early stages of development. Years 1 or 2 provide an 
opportunity for motor feedback and sets the pattern for life. 
Developed motor development tends to continue to adulthood. 
For some persons this channel provides a source of learning. 
In a study by Carbo ( 1980) it was found that 
statistically significant results occurred when reading 
treatments were matched with visual modality. These results 
were confirmed by (Hilone, 1981): 
Research has shown that a pprox iri.ately 30 P 
of elementary school-age children have a 
visual modality strength, 25 % have an auditory 
strength, and 15% are kinesthetically 
oriented. The remaining 301' have mixed 
modality strength, (p. ,)t;) 
These results were further confirmed by (Aipe anc Wilson 
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196b). The study involved 36 first, traders. The; ITPA 
(Illinois Test of Psychol i ngu i st ic Abilities) was used, and 
the results showed that the students learned better when the 
presentation was visual. 
These results have not always been replicated. Bateman 
(1968) reported that testing of 182 first graders showed that 
auditory learners made greater gains. In a study Ringler, 
Smith, and Cullinon (1971), tlie New York University Modality 
Test was given to 128 first graders. Twenty eight were shown 
to be kinesthetic learners, 30 preferred auditory learning, 
33 were visual learners, and 37 were not classified as having 
a preference. Using a random assortment of materials 
representing the different modalities, the subjects were 
presented learning tasks. The results indicated no 
preference for one modality versus the other. 
A study by Price (1976, 1977) indicated that the higher 
the gracie level, the less boys relied on tactile and 
kinesthetic channels and the more they preferred auditory 
learning. Uhile it was not clear what role traditional 
teaching methods played, it was Quite evident that the older 
the students, the greater the preference for auditory 
learning. Further, Price's work pointed out that male and 
fei, ale preferences were not synchronous. l-er.ales, for 
instance, preferred auditory learning in grades 6, 1C, 12, 
whereas, males leaned tc the visual modality in 6 and 11. 
Sample (1982) reported on a study by Thomas (1979) as 
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follows: 
Thomas investigated modality strengths iri 
connection with school achievement and teach¬ 
ing strategies based on learner characteristics. 
The study was conducted to determine if treat¬ 
ment based on modality strengths facilitated 
acquisition of reading and spelling skills. 
The subjects were children ages seven to 
thirteen. The first experimental group received 
reversed modality matched lessons and the control 
group received regular remediation not using 
patterned lessons. Thomas found that there were 
no significant differences in the three groups. 
Reading improvement and spelling achievement were 
no greater with lesson plans progressing from 
areas of strength to weaker ones than with lesson 
plans which contradicted the learning profile. 
Based on Thomas' study, teaching based on modality 
strengths was not significantly better than teach¬ 
ing on modality weakness, (p. 20) 
These facts which call into question the results of 
previous studies has not dampened the enthusiasm for 
examining the relationship between modalities and learning. 
Jospeh Hill (1976, 1981) developed a model for applying 
cognitive style to the classroom setting. His model which 
has become known as "Educational Cognitive Mapping . Hill s 
premise was based on the belief that individuals assimulate 
information via the five primary senses. As the individual 
develops, one or more of these senses surfaces as a preferred 
channel for learning. This nurtures responding pattern which 
is consistent with their preference. Meaning thus becomes 
acou i rab 1 e through the five senses. Hill's wo r s< to 
incorporate cognitive style with psychological and 
educational concepts has resulted in an ascending ladder 
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called the "seven educational sciences". Hill's seven items 
are: 1. Symbols and their meanings; 2. Cultural determinants; 
3. Modalities of inference; Educational memory; 5. Cog¬ 
nitive style; 6. Teaching, administrative and counseling 
style; 7. Systematic analytic decision making. (Xnaak ,1985) 
summarizes it this way: 
An unusually ambitious effort, the Hill model was 
designed to provide students with an understanding 
of their personal educational cognitive style so 
that they could plan more effectively for their 
own learning. His main purpose, however, was to 
match learners with learning environments, and he 
planned five learning modes in which each course 
of study was to be delivered - traditional lecture, 
individual programmed learning, audiotape, videotape, 
and group seminars with peer tutoring. Students 
were to choose the instructional methodology for 
their instruction based on their educational cog¬ 
nitive maps. (p. 1C) 
In order to capitalize on the learning strengths of 
students, Ihlenfeldt (1981) applied Hill's cognitive mapping 
model at Fox Valley Technical Institute, Appleton, WI. With 
the use of computers, his efforts reduced the time normally 
taken to deal with alternative learning concepts by 
concentrating on those which create the largest problems. As 
an example, a student who learned best through the auditory 
channel could be given cassettes to facilitate learning. 
Essentially "coping skills" and "developmental skills" are 
addressed by computer assisted planning. Courses are 
prescribed and learning goals established. When students 
disagree on the "map" a new one is negotiated. The major 
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purpose of cognitive mapping at Fox Hill is to avoid 
problems. Interviews and questionaires serve to identify a 
prescription for each student. Aud io-v i sual, tutorial work, 
change in textbooks, and type of homework are all changes in 
the instructional process which can take place. As 
Ihlenfeldt states: "with cognitive mapping, the instructor's 
creativity becomes particularly important because mapping is 
not and never will be a 'cookbook' approach to education." 
(p. ICO) Cognitive mapping is equated to a practical way to 
spot learning problems; moreover, the dropout rate declines, 
and the overall performance of students is enhanced. 
Barbe and Hi lone ( 1 9S0) felt: 
Neither nature or nurture fully accounts for the 
development of a modality strength. Host likely, 
a person's heredity, maturation, learning, and 
cultural upbringing are all contributing factors. 
While sex and handedness have little impact on 
modality strengths, the influence of age is quite 
strong. Children in the early elementary grades 
have more well-defined strengths and they tend to 
be auditory rather than kinesthetic. As children 
progress through elementary school, their 
modalities become mixed and interdependent and shift, 
decidedly toward the visual and kinesthetic. By 
adulthood, many people have mixed modality 
strength. 
Children with mixed modality strengths seem to 
have an advantage in the classroom. Though they 
are no more or less intelligent than students with 
single strength, they are able to process informa¬ 
tion efficiently no matter how it is presented. 
The other students learn much more easily when 
they are taught their particular modality strengths. 
(p. 
While HiJl's work continued into the 80's, his effort.s 
to match learning styles and techniques based on modality 
assessment marked the transition from the duality of 
cognitive style and its theoretical base to its applications 
to the classroom through the vehicle of "learning styles". 
For this author, cognitive style is more easily 
understood in terms of its psychological perspective, 
especially in terms of its psychometric nature. In addition, 
whi]e practical applications exist, it is limited in scope in 
terms of its utilization in the classroom. On the other 
hand, the multi-dimensional nature of learning style lends 
itself to the classroom and consequently the development of 
strategies for teaching. 
Learning Style and Brain Research 
During the past 15 years, brain research has intensified 
and the application of this research to the educational 
setting holds great promise. To a large extent, an 
understanding of the complexity of the brain and its 
functioning has reinforced the movement toward 
individualization The significance of this research is looked 
at in terms of its relationship to learning style. 
In a paper presented by Soares and Soares (1982) at the 
Congress of Applied Sciences, brain research was cited as 
having illuminated the learning process. It shows that (1) 
Pavlov’s classical conditioning advanced learning as 
association; (2) Learning as rei nforcemerit was assessed by 
the individual's reponses to similar situations; (3) 
perception of the environment and problem solving 
capabilities are factors of perception; (M) research into 
imitation has resulted in cognitive mapping; and (5) research 
into individualized learning styles has resulted in 
modification of classroom practices and procedures. 
This research represents and attempts to understand how 
the brain works and points to the development of strategies 
for improving the quality of life. 
Gregorc (1983) states that when the physical efforts of 
the brain researchers are combined with the psychological 
efforts of the learning style researchers, several parallels 
emerge: 
1. The brain is differentiated in function: the 
two halves process different kinds of information 
in different ways. The hemispheres appear to 
''house” specific functions like analytical and 
synthetic processes, imagery and verbal responses, 
and simultaneous and successive processes in 
different sections. This supposition supports 
empirical evidence about the differences in 
stylistic responses to stimuli. 
2. The two halves of the brain are connected and 
therefore function holistically. Despite reason¬ 
able specialization of the hemispheres, they 
indeed work together. This, in part, accounts 
for empirical evidence that people can register 
at least some information to varying degrees 
irrespective of its instructional technique. 
This fact also accounts for the generalized 
impression that we all learn the same way. 
3. Certain environmental stimuli and cultural 
activities stimulate specific functions more 
than others. If these functions are well 
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developed into an individual, the responses 
will be refined and clear. This, however, 
points to the biases in some of our teaching 
techniques and raises questions regarding the 
balancing of our approaches. 
4. Brain growth periods may occur in which 
certain data can be gathered and reinforced 
better than at other times in human growth and 
development. This lends credence to the empirical 
and psychological positions regarding cycles, 
ages and stages, periods of absorption and 
reflection, transitions, and crisis periods 
in human life. (p. 6) 
Obviously, great challenges lie before us. Brain 
research could easily reshape the way we do things now and 
open for all of us an opportunity to understand how we think 
and learn. The end product may, indeed, be far ranging 
changes in classroom instruction. 
Learning Style Definition 
Learning style does not fall into a neat classification, 
but it can be looked at as falling into one of three major 
groups. The first group has been defined 3S The Average 
Children Concept (Jensen, 1961): 
The Average Children Concept is essentially 
the belief that all children, except for 
a few born with severe neurological defects, 
are basically very much alike in their mental 
development and capabilities, and that their 
apparent differences in these characteristics 
as manifested in school are due to rather 
superficial differences in children's upbringing 
at home, their preschool and out-of-school 
experiences, motivations and interests, ano the 
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educational influences of their family back¬ 
ground. ( p. 4 ) 
The second group, according to Gregorc (1983), assumes 
that the mental equipment for perceiving, interacting, and 
responoing is common for all people. While variations exist 
in abilities, these differences are inborn. There is a 
natural way of relating to the evironment. Those that adhere 
to this school prefer to have the learner learn within the 
scope of his/her modality preference. Any pressure for the 
learner to go beyond this dominant channel is discouraged. 
Teachers in this group prefer the approach which matches 
student abilities and encourages students to know their own 
style. 
The third group assumes that individual differences 
exist and the nature of their existance is irrelevant. 
Teachers who support this concept are more concerned with 
solutions for dealing with these styles rather than their 
source. They are also interested in diagnosing styles and 
developing prescriptions. 
These positions on style make it essential that a 
working definition of style be ascertained. Several 
definitions are offered which have a commonality and meet 
what Lawrence (198?) calls the ultimate test of practicality. 
They do attend to the complex factors which affect learning. 
(Dunn and Price, 1979) state that learning style is: 
The manner in which at least 18 different 
elements from basic stimuli affect a person's 
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ability to absorb and retain, (p. 6*42) 
Keefe offers the following definition: 
Learning style is made up of cognitive, 
affective, and physiological traits that serve 
as relatively stable indicators of how learners 
perceive, interact with, and respond to the 
learning environment. He includes Messick's 
definition that cognitive styles are information 
processing habits representing the learner's 
typical mode of perceiving, thinking, problem 
solving and remembering, (p.45) 
(Rezier and Rezrnovic, 1981) supply the following 
definitions: 
Learning style is the manner in which an 
individual perceives and processes information 
in learning situations. Learning preference is 
defined as the choice of one learning situation 
or condition over another, (p. 28) 
Even (1982) supplies the following: 
Cognitive styles are the ways in which an 
individual perceives, gathers, and processes 
information in order to learn, solve problems, 
work, relate to others, choose a career, 
raise children, act in groups, or participate 
in activi ties. ( p. 1 *4) 
And finally Gregorc (1979) 
Learning style from a phenomenological view¬ 
point, consists of distinctive and observable 
behaviors that provide clues about the mediation 
abilities of individuals. In operational terms, 
people through their characteristic sets of 
behavior "tell" us how their minds relate to the 
world and, therefore, how they learn. These 
c h a r a c t e ris tic sets reflect specific mind 
qualities that persist even though goals and 
content may change, (p. 19) 
What each of these definitions has in common is 
belief that each individual is unique in perception, 
the 
r e c a 11 , 
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ano responding. These behaviors help us to identify learning 
style. It is this belief that caused the emphasis on 
individualization. This, in turn, has nurtured the quest to 
understand learning style. 
Two of the leading proponents of individualization and 
learning style are Rita and Kenneth Dunn. The Dunns believe 
that students can identify their own learning style (Dunn, 
1978). In addition, they believe that students perform 
better when their styles are matched with that of their 
teachers, and that students can learn best with particular 
modalities. 
Knaak (1983) sums it up as follows: 
The Dunn’s work indicates that teachers tend to 
teach in the style in which they prefer to learn, 
and that they prefer to teach students who 
demonstrate their own preferred learning style. 
The assessment instrument the Dunns developed 
with Gary Price is called the "Learning Style 
Inventory." It attempts to document learner 
preferences in each of the elemental groups they 
define. Their model has found fairly wide 
acceptance in elementary and secondary schools. 
Information about new developments in their 
learning styles research is disseminated through 
the National Network on Learning Styles which is 
directed by Rita Dunn. (p. 11) 
Learning Style Inventories 
The development of the Learning Styles Inventory (LSI) 
was a major break through for assessing student learning 
styles. Its major function is to identify the conditions 
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under which students best learn (Dunn and Dunn, 1979). It 
concentrates on 16 elements which contribute to learning. 
These elements are classified into four major categories. 
Each category is subdivided into four items. 
1. Intermediate Environment: sound, light, temperature, 
and design 
2. _Emqtionalitv: motivation, persistence, 
responsibility, and structure 
3• Sociological Needs: self oriented, peer oriented, 
adult oriented, or combined ways 
^• Physical Needs: perceptual preferences, food intake, 
time of day, and mobility 
According to Dunn and Dunn (1979) the LSI will permit 
students to identify how they prefer to learn; provide a 
computerized summary of each student's learning style; will 
provide a basis for student-teacher interaction; provide 
strategies for instruction; involve appropriate student 
involvement in the learning process; and will provide a 
cor.ipu t e r i zed summary of the class pointing out similar 
styles. This ICO item test which takes from 30 to 50 minutes 
to administer is designed for grades 3-12. 
Price (1976, 1977) reports that numerous studies 
consistently support the following: (1) students do learn 
differently from each other; (2) student per f orrnanc.es in 
differing subject areas are related to how individuals learn, 
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(3) when students are taught through the methods each 
prefers, they do better; and (4) that the development of 
learning styles inventories is possible. 
In a study of 321 subjects, made up of third, sixth, and 
seventh grades from 12 different schools the subjects were 
administered the LSI and Gordon's "How I See Myself" Scale. 
Individuals were placed into two groups: those having a high 
self concept and those having a low self concept. These 
groups were compared to each other on each of the 24 areas of 
the LSI to determine if a significant relationship exists 
between self concept and how individuals preferred to learn 
existed. Individuals having a high self concept preferred 
quiet, liked to study in warm places, were adult and teacher 
motivated, were persistent, preferred to learn in several 
ways, did not have auditory preference, and did not need 
mobility. Individuals with a low self concept preferred a 
cool, noisy environment, were not adult-teacher oriented or 
persistent, preferred to learn in several ways, had auditory 
preferences, and needed mobility. 
Price further reported a study using 85 subjects in 
grades three to six from three different schools in New York. 
All subjects took the LSI and the PEP (Pupil Education 
Program) in reading arid math. 
The results clearly showed a significant preference for 
low light, formal designs, self motivation, and mobility 
among high achievers in reading. In addition, they were not 
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adult, motivated, did not prefer to use tactile and 
kinesthetic senses, did not prefer food intake, and did not 
function well in the morning. 
Individuals who were high achievers in math preferred a 
formal design, were not adult oriented, were persistent and 
responsible, were not peer oriented learners, did not require 
food intake while learning, did not function best in the 
morning and preferred mobility. 
This research predicts that by knowing how a person 
prefers to learn, one can predict which students will do 
well. The implication is obvious. 
Knaak (1983) sums it up this way: 
The Dunn’s model, much like Joseph Hill’s is 
based on the notion that matching learning styles 
to instructional methodologies (teaching styles) 
is an effective means of enhancing learning. 
According to Dunn and Dunn (1976), "Several 
research studies have demonstrated that (1) students 
can identify their own learning styles; (2) when 
exposed to a teaching style constant with 
the ways they believe they learn, students score 
higher on tests, fact knowledge, attitude, and 
efficiency than do those taught in a manner 
dissonant with their style; and (3) it is 
advantageous to teach and test students in their 
preferred modalities" (pp.^-5). Kirby (1979) 
notes, "This team of researchers takes the 
approach of informing students as well as 
instructors of the range of learning differences 
so they can take advantage of options in individu¬ 
alized instruction." (p. 11) 
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Observation of Learning Styi p 
While the Dunn’s LSI has gained a great deal of support 
for its identification of learning style and its use to 
implement an individualized curriculum. Others, such as, 
Fischer and Fischer (1979) reject the notion that 
questionaires serve as an effective means for identifying 
learning style. Their emphasis on observation has served as 
the basis for their work. The classification of learners 
listed below was compiled with the assistance of teachers. 
It is an attempt not to infuse "method" which is influenced 
by the individual’s own style. 
The Incremental Learner - These students proceed 
in a step-by-step fashion, systematically adding 
bits and pieces together to gain larger under¬ 
standings. An analogy to bricklaying is appropriate 
with larger structures emerging from the careful 
and, tedious adding of piece upon piece. Perhaps 
this type of learner benefits most from contemporary 
programmed materials... 
The Intuitive Learner - The learning style of these 
students does not follow traditional logic, chro¬ 
nology, or a step-by-step sequence. There are 
leaps in various directions, sudden insights, 
and meaningful and accurate generalizations 
derived from an unsystematic gathering of informa¬ 
tion and experience. The quality of their thinking 
generally exceeds their verbal ability to describe 
the steps by which conclusions are reached. It 
is easier to describe the steps by which conclusions 
are reached. It is easier to describe with hindsight 
how a concept was learned than to predict in advance 
the steps by which they will learn ... 
The Sensorv Specialist - This student relies pri¬ 
marily on sense for the meaningful formation of 
ideas. While the other senses are intact and 
functioning, one sense tends to predominate. 
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Among these learners, the most commonly Identi¬ 
fiable styles are the visual and the auditory 
specialists. As the labels imply, the visual 
learner gains much more from seeing or reading about 
the concept to be learned, while the auditory learner 
needs oral explanations, recordings, or lectures... 
The sensory specialist style of learning has been 
recognized by various educators. Russel and Fea 
(1963), for example, state that: "Children are 
visually, auditory, or kinesthetically oriented 
concerning ability to learn. Perhaps teachers need 
diagnostic devices to determine which avenue of 
learning is best for an individual child, so that 
a clear, definite, unified pattern of a symbol is 
possible for that child. 
The Sensory Generalist - These students use all or 
many of the senses in gathering information and 
gaining insights. They rely on sight, sound, touch, 
smell, and any other relevant sense to gather ideas 
and to test them against their prior knowledge as 
well as against the data their senses provide. 
Related to the sensory generalist is the over¬ 
sensitive learner. This over-sensitivity is not 
used in the psychological sense, but refers to the 
learner who constantly has all "antenna" out to 
receive sensory stimuli from all sources. Unless 
this learner is helped to block out some stimuli, 
he or she is unable to make use of those most 
relevant to desired learnings. This type of 
learner may have to function in a setting where 
some sensory deprivation is purposefully arranged... 
The Emotionally Involved - These are the students 
who function best in a classroom in which the 
atmosphere carries a high emotional charge. At 
least two such types of classrooms can be identi¬ 
fied. The one provides an emotionally colorful 
and vivid learning atmosphere through the teacher's 
own obvious enjoyment and involvement in the 
substance of learning. The second type of emotion¬ 
ally involving classroom is one in which the teacher 
and the students carry on active, open discussions 
where disagreements are common. Strong positions 
are stated, adopted, or discarded after dynamic 
interplay of ideas and activities. In both 
classrooms, the emotional tone is easily observed 
although the former focuses on subject matter while 
the latter focuses on interaction based on positions 
taken. 
ling Emotional y ..Neutral - Some students function 
test in a classroom where the emotional tone is low- 
keyed and relatively neutral. Interpersonal conflict 
are subdued: the immediately perceived tone of the 
class is intellectual rather than emotional. The 
teacher focuses on the task at hand in an objective 
fashion, minimizing the emotive colorations of 
teaching behavior, and helps students move from 
emotional expression to intellectual understanding 
and analysis. The students whose learning style 
falls into this category tends to be threatened or 
distracted in the previously discussed classroom 
of the high emotional atmosphere... 
.Expi ic i 11 y_Structured - These students learn best 
when the teacher makes explicit a clear, un¬ 
ambiguous structure for learning. Limits and goals 
are carefully stated, guiding the intellectual tasks 
to be achieved as well as the behaviors that will 
be acceptable and unacceptable in the classroom, 
ihese students function best when they feel safe and 
at. home in a well-defined structure. An open ended, 
loosely structured learning setting interferes with 
this student’s style and thus lessens learning... 
The Damaged Learner - While this category is too 
broad, too inclusive to be identified as a learn¬ 
ing style, it is sufficiently important and common¬ 
place to merit discussion. These are students 
who are physically normal yet damaged in self- 
concept, social competency, aesthetic sensitivity, 
or intellect in such a way that they develop a 
negative style. This disability is superimposed 
on an otherwise identifiable learning style. They 
may systematically avoid learning, reject learning, 
fantasize, or pretend that they are learning. We 
can contrast them with their counterpart "normal 
learners" who might simply be comfortable in a bad 
habit, who might be temporarily scared, or who are 
not yet autonomous in learning. Damaged learners 
need special attention and special treatment 
depending on their particular damaged approach to 
the ]earning situation. It is suggested that a 
case study be made of this kind of student in 
order to have a defensible diagnosis and to 
formulate a program to reduce or eliminate the 
damage. 
The Eclectic Learner - Students who can shift learn¬ 
ing styles and function profitably may find one or 
another style more beneficial, but can adapt to and 
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benefit from others. Historically, these students 
succeeded in our institutions because they adapted 
themselves irom classroom and used whatever style 
was most advantageous at the moment. Teachers 
tend to prefer such learners since these learners 
make the necessary adjustments, and the teachers can 
continue their own teaching styles. 
O&en--Ended Structure - There are students who feel 
at home and learn best in a fairly open-ended 
learning environment. The overall structure of the 
classroom is sufficiently visible, yet there is place 
within it for divergence, for exploration of 
relevant yet not explicitly preplanned phenomena. 
A tight structure is resisted by such students be¬ 
cause they see connections between what they are 
learning and many other facets of life... (pp. 2A6-250) 
The Fischer's believe that "learning style" may indeed 
be a concept in search of a definition. While this search is 
going on, teachers should indeed be aware of student 
differences and be willing to examine their own teaching 
styles in order to modify it and optimize the learning 
situation for students. 
LearninK Style Identification Scale Handbook 
Paul Halcom, William Lutz, Mary Guken, and Hoeltke 
(1961) developed the Learninp; Style Identification Scale 
Handbook. They have based their work on the 
belief that students make decisions throughout the day ir. 
relation to their personal, social, and educational 
experiences, confronting situations or obstacles which impede 
success. How a student uses strategies to cope with these 
items is called "learning style". It becomes apparent tnat 
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one of the major roles of education is to facilitate the 
process of overcoming these problems, whatever their 
source. Students react to these situations by carefully 
observing the information they receive. The world, 
according to the authors, is comprised of two environments. 
One is the internal world of thought, feelings, emotions, 
and intuition. The second is the external world of the 
senses; namely, people, objects, events, and institutions. 
The difference between the way these two worlds are 
perceived lies in the degree of one's externality or 
internality (Powell, 1969). 
The Learning Style Identification Scale Handbook is 
based on this underlying principle. A student's ability to 
adjust or not adjust to the demands of these two 
environments determines the degree of stress they 
experience. This interplay between intrapersonal and 
extrapersonal during the decision making process is the key 
to understanding Malcolm's learning styles. 
Cognitive Development and Self Concept 
In a study by Olien (1982), the relationship between a 
positive self concept and language was demonstrated by 
mildly handicapped black adolescents. This study confirmed 
the notion that receptivity to intrapersonal information and 
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extrapersonal information is strongly affected by the 
cognitive development and self concept of an individual. 
According to Mai corn and Associates (1981) persons who have 
high sell concepts trust their own abilities and resources 
and are confident that they can cope with problems they will 
encounter. It is with this in mind that the instrument was 
developed which would assess self concept and cognitive 
development. The five learning styles it identifies are made 
up of the students reception and use of intrapersonal and 
extrapersonal information, as well as, the student’s self 
concept and cognitive development (Malcolm and Associates, 
1981 ) . 
Learning Style I is characterized by (1) United 
success in school; (2) does not receive and process 
extrapersonal information well; (3) relies on feelings, 
emotions, appetites and basic needs. This type of learner 
tends to be negative, hostile, defiant, belligerent, 
disrespectful, and easily frustrated. This student is often 
impulsive, lacks self control, is erratic, and lacks 
organization. These students have a higher than average self 
concept and are often deficient in cognitive development. 
(Malcolm and Associates, 1981) 
Learning Style II is characterized by (1) the student 
functioning from a point of new reference; and (2) receives 
and processes little intrapersonal and extrapersonal 
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information. This type of learner often goes unnoticed in 
the classroom. They seldom volunteer; they do not relate to 
their work or to their classmates; they are often loners, and 
they are indecisive. This type of learner can easily develop 
psychological problems (Rosenberg, 1969). These students 
tend to have a poor self concept arid poor- cognitive 
development. (Malcolm and Associates, 1981) 
Learning Style III is characterized by (1) a high 
dependence on extrapersonal information; arid (2) high 
sensitivity due to reaction rather than a planned course of 
action. This type of learner is highly energetic; usually 
wants to be first all the time; readily volunteers; promises 
everything. These students display high cognitive 
development and a low self concept. (Malcolm and Associates, 
1931) 
Learning Style IV is characterized by (1) openness to 
extrapersonal and intrapersona1 information; and (2) exhibits 
a free interplay of information received. This learner is 
often described as dependable, confident, tenacious, 
positive, cooperative, responsive, and easily motivated. 
Learner IV has a high self concept and a high cognitive 
development. (Malcolm and Associates, 1981) 
Learning Style V is characterized by a combination of 
traits found in the first four styles. They often display 
high cognitive development arid a high self concept. (Malcolm 
and Associates, 1981) 
54 
The LSIS seeks to identify 36 behaviors and was 
initial]y completed by 21 teachers who rated the same 386 
students who were enrolled in grades 3 to 6. All teachers 
end students were from a large urban school district. 
Studies of reliability and validity showed coefficients of 
.75 to .89 on the former and the latter to be .83 to .84. 
The importance of this work lies in its ability to 
identify learning style and its recommended strategies for 
each style. An excellent summary of learning style 
inventories was compiled by Dunn and Dubello (1981). 
TABLE 3 
A Comparison of Learning Style Research 
Researchers and 
Their Defintions Applications/ 
of Lear.nirig Styles_Instruments_Impl i cati ons 
Canfield and Lafferty 
Individual learning 
style is derived 
from: (a) academic 
conditions (rela¬ 
tions with instruc¬ 
tor and peers); (b) 
structural conditions 
(organization and 
detail); (c) achieve¬ 
ment conditions 
(goal setting, 
competition ) ; (d ) 
content (numbers, 
words, etc.); (e) 
mode of preferred 
]earning (listening, 
reading, iconic and 
direct experience); 
(f) expectation 
of performance 
level (superior 
through satisfactory. 
Learning Style 
Inventory: a self- 
report instrument 
based on a rank 
ordering of 
choices for each 
of 30 questions. 
For use with 
junior high 
through adult 
levels. Approxi¬ 
mate administration 
time: 15 minutes. 
Major use to 
develop in¬ 
structional 
materials 
for whole 
class or 
individual 
students. 
LSI is viewed 
as a tool in 
understanding 
students' 
difficulties 
in completing 
academic units 
and for 
counseling. 
Emphasis on 
attitudinal 
and affective 
dimens ions 
in the inven¬ 
tory 
strengthens 
such applica¬ 
tion. 
Dunn, Dunn, and Price 
Learners are affect¬ 
ed by their: (a) 
environmental (sound, 
light, temperature, 
and the need for 
either a formal or 
i n forrna 1 desi gn ) ; 
(b) emotional 
(motivation, per¬ 
sistence, responsi- 
I.earning Style 
Inventory (LSI): 
a self-report 
instrument based 
on a rank ordering 
of choices for 
each of 10^4 items, 
for use with 
grades 3-12. 
Approximate admin- 
The LSI and 
the PEPS are 
designed to 
diagnose 
individual 
learning 
character¬ 
istics . 
Accompanying 
m a n u a 1 s 
bilit.y, arid the need 
for either structure 
or options); (c) 
sociological (self, 
pair, peer, team, 
adult, or varied); 
and (d) physical 
(perceptual 
strengths, need for 
intake, time of 
day or night energy 
levels, and need for 
mobility) preferences. 
istration time: suggest pre- 
30 minutes scriptions 
to complement 
Productivity Envi- selected 
ronmental Prefer- styles to 
gnce Survey (PEPS): facilitate 
adult version of the academic 
LSI; contains 100 achievement., 
items. Approximate 
administration time: 
30 minutes. 
Anthony F. Gregorc 
Learning style consists 
of distinctive behav¬ 
iors that provide clues 
to the functioning of 
people's minds and how 
they relate to the 
world. Those "mind" 
qualities suggest 
that people learn in 
combinations of dual¬ 
ities: (a) concrete- 
sequential; (b) 
concrete-random; 
(c) abstract-sequen¬ 
tial and/or (d) 
abstract-random. 
Preferences for a 
particular set 
constitutes a learn¬ 
ing style. 
Transaction Ability 
Inventory: based on 
a rank ordering of 
four words to each 
of 10 sets. Obser¬ 
vation and inter¬ 
views suggested 
to aid in categor¬ 
izing learning 
preference patterns 
or modes. For use 
with upper junior 
high-adult levels. 
Approximate admin¬ 
istration time: 
5 minutes. 
Strong empha¬ 
sis is placed 
on the match¬ 
ing of 
instructional 
materials and 
methods to 
meet the range 
of individual 
preferences. 
Gregorc also 
recommends 
that selected 
nonpreferences 
he utilized at 
times to en¬ 
courage stu¬ 
dents to 
strengthen 
those areas 
Joseph E. Hill 
Cognitive style is 
the unique way in 
wh ich an individual 
searches for mean¬ 
ing. It is re¬ 
flected in the way: 
theo re tica] sy mbo]s 
are handled; (b) 
Copnitive Style 
Interest Inven¬ 
tory : a self- 
report instrument 
based on a rank 
ordering which 
t.ions, visual, 
tactile, and 
Cogrii ti ve 
Style 
M a p p i n g 
identifies 
s t u d e ri t 
strengths and 
through major, 
minor, and 
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cultural influences 
affect the meaning 
given to symbols; 
and (c) meaning is 
derived from 
symbols that are 
perceived. 
auditory percep¬ 
tions, motor 
coordination 
and social inter¬ 
action. For use 
with elementary- 
adult levels. 
Approximate admin¬ 
istration time: 
50 minutes. 
negligible 
categories. 
It serves as 
a basis for' 
developing a 
Persona 1ized 
Educational 
Program (PEP) 
which uti1izes 
varied 
instructional 
modes to 
match students 
and the educa¬ 
tional task. 
David E. Hunt 
Learning style 
describes students 
in terms of those 
educational conditions 
under which they are 
most likely to learn 
and essentially 
describes the amount 
of structure 
Teacher Assess¬ 
ment of Student 
Learning Styles: 
observations based 
on student re¬ 
actions to system¬ 
atic teacher-intro¬ 
duced changes in 
structure. 
Paragraoh Comple¬ 
tion Method (PCM): 
a semi-projective 
method which 
assesses conceptual 
level . Students 
write responses to 
a posed topic, 
use with grade 
6-a d u11 levels. 
Approximate admin¬ 
istration time: 
20 minutes. 
Matching 
educational 
approaches to 
student learn¬ 
ing style 
facilitates 
academic 
achievement. 
Conceptual 
level, in 
terms of 
learning 
style, is a 
developmental 
phenomenon 
which ranges 
from the "un¬ 
social i 7edto 
the "indepen¬ 
dent.” Know¬ 
ledge of 
learning style 
can influence 
and enhance 
the develop¬ 
ment of 
conceptual 
level . 
David Kolb 
Learning style 
is a resu11 of 
hereditary 
equipment, past 
experience, and the 
demands of the 
present environment 
combining to pro¬ 
duce individual 
orientations that 
give differential 
emphasis to the 
four basic learning 
modes postulated in 
experimental learning 
theory: Concrete 
Experience (CE); 
Reflective Observa¬ 
tion C R0); Abstract 
Conceptualization 
(AC); and Active 
Experimentation (AE). 
Learning Style 
Inventory: a 
self-report 
instrument based 
on a rank ordering 
of 4 possible words 
in each of 9 
different sets. 
Each word rep¬ 
resents 1 of the 
4 learning modes: 
feeling (CE); 
watching (RO) ; 
thinking (AC); 
doing (AE). For 
use with young 
adults. 
Approximate admin¬ 
istration time: 
5-10 minutes. 
Ramirez and Castanda 
Cognitive Style 
Differences (field 
independent/field 
sensitive) and tural 
differences create 
individual learning 
styles. Because 
learning style is not 
permanently fixed, it 
is possible to inter¬ 
vene and affect it. 
Child Rating 
Form: Direct 
observation check¬ 
list format, yield¬ 
ing frequency of 
behavior scales, is 
completed by the 
teacher; it is 
suggested that 
older students can 
rate themselves. 
Approximate admin¬ 
istration time: 
varies. 
so 
Emphasis is 
placed on 
individual 
awareness of 
personal 
learning 
styles and 
available 
alternative 
modes. Know¬ 
ledge of 
learning style 
differences 
should en¬ 
courage the 
design of 
instruetiona1 
experiences to 
enhance indiv¬ 
idual strengths 
and develop 
nondominant 
orientation. 
Identification 
of cognitive 
style is used 
to match and 
mismatch learn¬ 
ing and teach¬ 
ing styles. 
The goal is to 
encourage 
personal 
"bicognitve 
ability" 
that reduces 
favoring one 
style over 
anothe r 
continually. 
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Ronald R. Schmeck 
Learning style is the 
product of the organ¬ 
ization of a group of 
information processing 
activities that indiv¬ 
iduals prefer to engage 
in when confronted with 
a learning task. 
Those activities 
range from (a) deep 
and elaborative to (b) 
shallow, repetitive, 
and reinterative. 
Inventory of 
Learning Processes: 
a 62 item, true- 
false, self-report 
inventory grouped 
via factor analysis 
into synthesis- 
analysis, study 
methods, fact 
retention, and 
elaborative pro¬ 
cessing . 
Approximate admin¬ 
istration time: 
20 minutes. 
Students 
should 
be encouraged 
to develop a 
learning style 
which is 
thoughtful, 
deep, and 
elaborate. 
Through the 
use of 
specific 
instructional 
strategies, 
teachers 
should 
discourage 
shallow 
reiterative 
information 
processing. 
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Learning Style and Spy 
According to Reichmann (1979) learning styles of 
students may be a better predictor of course success than the 
demographic variables of students. It becomes apparent then 
that establishing how women learn is of prime importance. 
While the jury is still out, a raft of information exists 
concerning how students learn. Recognizing the differences 
in the learning styles of males and females has been the 
subject of several studies. 
Liben (1978) and Morrell (1976) researched male and 
female performance on spatial relation task tests. The 
studies showed that more males than females had perfect 
scores. Both researchers indicated that the difference in 
performance decreased after training. 
In 1980, Lovsky studied handedness and its relationship 
to sex. While previous studies had shown that left 
handedness was an assest to completion to architecture plans, 
right handed females performed better than the males. 
Burstein (1980) and Morrell (1976) indicated that the 
females tended to be more field dependent than males and they 
preferred the helping professions. The difference has been 
classified insignificant. Moreover, similar differences had 
beer; measured within the sexes. Vitkin's research showed 
that no relationship between academic achievement and field 
dependent and field independent students existed (1977). 
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In a study by Pfeifer (1984), "The Effects of Learning 
Style on Reading and Language Arts, and Differences in 
Learning Style Among Groups of Eighth Grade Students", over 
1000 eighth grade students participated. In addition to the 
results regarding reading achievement, no significant 
differences were established between sex and learning style. 
This fact has been colaborated by Dunn ( 1975) and Gregorc 
( 1 979) . 
Learning Style and Vocational Choice 
In a paper presented at the Annual Vocational 
Association Convention (1983), it was reported that Learning 
Style preferences were of particular significance in programs 
such as allied health. Current admission policies were cited 
as adequately selecting students who should be successful. 
In spite of this, students drop out of the program. It was 
felt that knowledge of and use of learning inventories could 
make a difference in the success rate of students. These 
facts were substantiated by Christian (1980). 
In a report prepared for the Maine State Department of 
Education, the typical teaching techniques used by post 
secondary faculty in vocational technical schools were 
identified and assessed to determine how successful students 
felt these techniques were. An analysis of 167 faculty 
responses showed that the most frequent responses were: 
lecture, written examinations, demonstrations, and homework. 
Responses from 1400 students showed that they preferred 
hands on11 and interactive techniques. 
Lasson (1984) studied the difference in learning style 
between registered nurses and generic student nurses. The 
population surveyed included all registered nursing students 
and a selected number of generic student nurses (126 total). 
The "Learning Style Inventory" developed by Kolb was used. 
The findings indicated that no significant difference in 
learning styles existed. 
In a study by Banks (1973), research was conducted 
to determine learning styles and their relationship to 
learning experiences. The Likert Scale was administered to a 
group of 140 students representing eleven groups. All 11 
groups of students viewed themselves as emphasizing a 
concrete strategy and nine of the groups preferred a 
structured style. These results were confirmed by Gregorc 
(1984). He identified the dominant style for vocational 
students as concrete sequential. 
Daines (1977) a study was undertaken to determine if (1) 
vocational child care students were field independent; (2) to 
what extent teachers exert direct or indirect influence in 
instruction; (3) student preference for communication from 
teachers and classroom activity and structure; and (4) the 
relationship between vocational preference and learning 
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style. Observations and hidden figure tests were used. The 
findings showed that the students were predominantly field 
dependent; teachers used direct influence; students preferred 
indirect instruction; and did not show a preference for 
structure or nonstructured. 
In a study by Garnett (1978) to determine the 
relationship between occupation choice and learning style 
practice, 1433 perspective community college students were 
given the "Canfield Learning Style Inventory". Significant 
differences were noted between career clusters and learning 
styles. Mittricken's study ( 1980) produced similar results. 
Tappenden (1983) did an analysis of the learning styles 
of vocational education and nonvocational education students 
in eleventh and twelfth grade from rural and suburban 
locations in Ohio. The study examined the learning styles 
of vocational and nonvocational education students to 
identify characteristic learning preferences. The variables 
examined were grade level (eleventh and twelfth), location 
(rural, urban, suburban), sex (male, female), ethnicity (Afro- 
American, Caucasian), and vocational program area 
(Agriculture, business, distributive education, home 
economics, trade and industrial). 
The ex post facto design was utilized. Research 
hypotheses were derived from questions relative to a learning 
style analysis of a given population. The population 
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consisted of 2,088 students in vocational and nor,vocational 
education in eleventh and twelfth grade from rural, urban, 
and suburban locations in northeast, northwest, southeast, 
and southwest Ohio. 
The Dunn's Learning Style Inventory Instrument was 
utilized for this study. Students identified preferences for 
24 learning style variables from the four categories of 
environemtna 1", "emotional", "sociological", and "physical" 
stimuli. 
Findings indicated that (a) vocational and nonvocational 
education students differ significantly on 12 of the 24 
learning style variables, (b) eleventh and twelfth grade 
subjects differ significantly on 12 of the 24 LSI variables, 
(c) rural vs. suburban subjects differed significantly on 
five of the LSI variables, (d) male and female subjects 
differed significantly on 13 of the 24 LSI variables, (e) 
across vocational program areas it was not possible, in this 
study, to identify a composite profile distinguishing one 
program area from the other. Conclusions and recommendations 
for future study were also addressed. 
Research Topic on Learning Styles 
Because of the numerous research projects conducted 
during the past 10 years, it is impossible to review them 
all. A brief summary is presented here for those who wish to 
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pursue them further. 
Clark (1983) developed a module for teaching 
mainstreamed learners. This module is designed to assist 
teachers with meeting the needs of handicapped vocational 
students. Learning styles are discussed and strategies for 
the classroom are suggested. 
Smith (1983) conducted research to determine if the free 
association methodology was a reliable and valid technique to 
map hierarchial associative technical knowledge. Results 
suggested that the free association procedure is quite 
reliable and capable of producing a conceptual map of 
technical content. 
Cage (1982) studied teaching by learning styles as an 
alternative for academically gifted students. The study 
examines the relationship between learning style, self 
concept and academic achievement. 
Newman (1981) produced and Instructor's manual on 
learning styles of the special needs student. Approaches to 
developing strategies for working with auditory, visual, and 
kinesthetic deficits are explained. 
Price (1982) investigated the relationship between 
learning style and students with learning disabilities. 
Learning disabled students preferred warm evironments, 
learning in limited ways, and learning with adults present. 
Dunn’s work "Learning Style and its Relation to 
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Exceptionality at Both Ends of the Spectrum" also confirm 
this work. 
Sample (1982) studied the relationship between a 
subject’s .learning style modality preference and the learning 
style modality preference of the sociometric choices. This 
study concluded that the subject’s tactile learning style 
showed a significant correlation with the subject’s first and 
second sociometric choices. 
Lipsky (1983) studied student learning styles and the 
use of study techniques. The study showed that concrete 
sequential learners were predominant. These students 
sometimes showed a preference for personal schedules, 
while the second preference they showed using schedules 
always. The textbook study system was preferred. 
Owens (1983) studied the effects of viewing "Sesame 
Street" on learning styles and readiness of primary age 
students. The study of 5a students showed no overall 
differences between learning style and readiness. 
i’any other studies have been undertaken, covering a wide 
variety of topics: (1) Learning style and counseling 
Griggs (1983); (2) military use of learning styles rederico 
(1982) and Goldin (1981); (3) biliingual students and 
learning style Baecher (1981); and ('4) learning style and 
transfer skill acquistion Kirby (1979). 
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EnerRic Model of Style 
The energic model of style takes its origin from its 
creator's work as a teacher and admirii strator. It was in 
this framebook that Gregorc experienced firsthand, that 
children varied in their means and capacities of learning any 
given content. As Gregorc (1984) says, "This realization 
led to the search for reasons." 
The selection of the phenomenological method came about 
because of its methodology of allowing individuals to reflect 
on his or her own learning experiences in order to clarify 
their experiences. Further, in this orientation, humans are 
the source of their acts; thus, they are free to make choices 
in every situation. The focal point of this freedom is human 
consciousness. Advocates of this position feel that behavior 
is the only observable expression and consequence of an 
essentially private, internal world of being. The following 
four statements sum up this position. (Blue, 1982) 
1. Hurnans are free to make choices of their own 
volition regardless of environmental stimuli. 
2. Human behavior is unpredictable and can only be 
described in relative and subjective terms. 
3. Each person is unique with qualities the individual 
does not realize. 
4. A science of humans is necessary to understand 
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hunan diversity. 
Stone (1980) defines phenomenology this way: 
Phenomenology is the exploration of the 
fundamental consciousness of the person or 
people being studied so that their perceptions 
can be identified and interpreted, (p. 2) 
Ore?gore (1982) breaks it down further: 
Phenomenology, a qualitative research method, 
was used to catalog overt behaviors (pheno) 
and to identify their probable underlying 
causes (nomena). From these behaviors and causes, 
inferences were drawn about the nature (logos) 
of the mind qualities of the individuals, (p. v) 
This method has allowed Greg,ore to develop 2 framework 
for the describing and cataloguing both in-class and out-of- 
class behaviors and characteristics. This allowed for the 
collection and analysis of two important types of data: (a) 
the cognitive subjective perspective of the individual, and 
(b) the individual's feelings prior to, during, and 
subsequent to the behavior (Gregorc, 1984). 
Or-:anu;, iiodel of the Find 
Using the phenomenological method in the early 70's, 
Grogcrc .atnered data via observations, videotapes, 
audiotapes, interviews, written protocols, and documents. 
After the data was gathered, interviews were held in a free 
flowing, conversational manner. A wide variety of 
activities, responses and observations were catalogues. 
The participants were to respond fro:., the following: (D 
use 
Condition of the desktop; (2) use of a seating chart; (3) 
of titles; and ( 4) need for order. 
As the process continued, interviewees were asked to 
reflect on themes such as, (1) what is living all about; (2) 
what time means to them; (3) what is truth; (4) what 
constitutes ethical and moral behavior; and (5) what change 
means. Finally, the interviewees were asked to describe the 
process and approaches they used to learn new information 
(Gregorc, 1 984). 
The results showed common themes and behaviors which led 
Gregorc to make several inferences. These inferences are 
based on the philosophical principle: the primary purpose of 
this life is to realize and actualize one’s individuality, 
spirituality, and collective humanness. 
The following tenets have emerged from this belief 
(Gregorc, 1982), 
Every human being has universal qualities 
which are common to all other human beings. 
Every human being is unique unto himself -- 
physically, emotionally, and mentally. 
Every human being is equipped to realize and 
actualize both his universal and unique 
qualities. 
Every human being is goal-oriented to survive 
and be fulfilled physically, emotionally, 
mentally, and spiritually. 
— Every human being exists within an outer, 
objective world which can promote or frustrate 
the realization and actualizat.ion of his 
universality and uniqueness. 
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Every human being has an inner, subjective 
psychic life called the SELF, or psyche, con¬ 
sisting of the weightless and formless 
properties of purpose, perception, conception, 
apperception, love, and will. 
Every human being has a mind which functions 
as a decision-making instrument to align his 
inner psychic life with the outer world. 
Every human being's purposes in life are 
fulfilled and experienced when a product 
and/or performance of that human being is 
expressed and manifested in the outer world, (p. V) 
"Organon", a system which views the human mind as an 
instrument of thought that determines the way realization and 
actualization will be achieved was developed by C-regore 
(1979). Essentially this system implies that, in varying 
degrees, the mind is free to align or not align elements of 
the psychic life with the outer world. 
Mediation Channels 
Like many others who have traced their roots to Jung, 
Gregorc (1977), readily recognizes the duality of his 
mediation channels as common with Jung's. Jung's 
psychological types (1923): Sensing, intuition, thinking, and 
feeling, led Lawrence (1979) to conclude that motivation can 
be viewed as being comprised of four parts: 
1. The extraversion-introversion which shows the 
broad areas of a student's interest. 
The sensing-intuition preference which reveals 2. 
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basic learning differences. 
3. The thinking-feeling dimension which shows patterns 
of commitments and values of the student. 
4 • The judging-perceiving dimension which shows work 
habits. (p. 2*1) 
It is this type of duality which Gregorc refers to when 
he speaks of "indivi"- "dual": "Indivi" meaning no rise parable 
and "dual" meaning having duality. Jung's quaternary design 
implies that two opposites, intentionally or psychologically, 
could not be adequately solved without being compared with 
another set of opposites relevant to the first set. 
Gregorc's work is based on Mediation Ability Theory (Dunn and 
Dubello, 1981). This theory states that the human mind has 
channels through which it receives and expresses information 
most efficiently and effectively. The power, capacity, and 
dexterity to use these channels are collectively termed 
mediation abilities. Herein lies Gregorc's definition of 
style. In other words, the outward appearances of an 
individual's mediation abilities is "style" (Gregorc, 1982) 
The mediation abilities identified by Gregorc (1979) 
are: Perception and ordering. Perception is viewed as having 
two qualities: Abstractness and concreteness. According to 
Gregorc: 
Abstractness 
This quality enables you to grasp, conceive, and 
mentally visualize data through the faculty of 
reason and to emotionally and intuitively 
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register and deal with inner and subjective 
thoughts, ideas, concepts, feelings, drives, 
desires, and spiritual experiences. This quality 
permits you to apprehend and perceive that which 
is invisible and formless to your physical senses 
sight, smell, touch, taste, and hearing. 
Concreteness 
This quality enables you to grasp and mentally 
register data through the direct use and 
application of the physical senses. This quality 
permits you to apprehend that which is visible 
in the concrete, physical world through your 
physical senses of sight, smell, touch, taste, and 
hearing. (p. 5) 
Ordering abilities are the ways in which you 
authoritatively arrange, systematize, reference, and dispose 
of information. Sequence and randomness are the two 
qualities of ordering. 
Gregorc states: 
Sequence 
This quality disposes your mind to grasp and 
organize information on a linear, step-by-step, 
methodical, predetermined order. Information is 
assembled by gathering and linking elements of 
data and piecing them together in a chain-like 
fashion. This quality enables you to naturally 
sequence, arrange, and categorize discrete pieces 
of information. It further encourages you to 
express yourself in a precise, progressive, and 
logically systematic manner. 
Randomness 
This quality disposes your mind to grasp and 
organize information in a nonlinear, galloping, 
leaping, and multifarious manner. Large chunks 
of data can be imprinted on your mind in a frac¬ 
tion of a second. Information is also held in 
abeyance and, at any given time, each piece or 
chunk has equal opportunity of receiving your 
attention. Such information, when brought into 
order, may not adhere to any prior or previously 
agreed upon arrangement. This quality enables 
you to deal with numerous, diverse, and independent 
elements of informatjon and activities. 
Multiplex patterns of data can be processed 
simultaneously and holistically. This quality 
encourages you to express yourself in an active, 
multifaceted and unconventional manner, (p. 19) 
Gregorc’s fourteen years of research indicated that all 
persons exhibited abstract/concrete perceptual abilities and 
sequential/ random ordering abilities. In addition, research 
has showed that these abilities exist despite our color, 
race, creed, or sex (Gregorc, 1972, 1979). 
How we differ depends on the degree with which we 
display these abilities. Some individuals are more 
sequential and others are more random, while some are more 
concrete than abstract. These combinations of style are: 
(1) Concrete/Sequential, (2) Abstract/Sequential, (3) 
Abstract/Random, and (4) Concrete/Random. 
Dominant Style Traits 
In order to classify mediation abilities into style 
characteristics, Gregorc ( 1982) has developed categories 
which illustrate how individuals perceive and order their 
eriv i. ronment. 
These categories are: 
World of Reality 
The "space" acknowledged as reality by an in¬ 
dividual wherein and through which the.mine 
receives, creates, projects, and experiences 
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thoughts, ideas, and forms. This space may be 
physical, material, and concrete and/or 
metaphysical, formless, and abstract. 
Ordering Ability 
The method(s) used by an individual to organize 
and structure his world of reality. 
View of Time 
An individual's perception of the past, present, 
and future used to measure, locate, and place 
experiences in his world of reality. 
Thinking Processes 
The activity of examining whatever happens to 
pass or to attract attention regardless of results 
and specific content. 
Validation Process 
The particular thought process and activity which 
takes place in the mind of an individual in order 
to identify, judge, substantiate, and confirm 
"truth." 
Focus of Attention 
The dominant "object" which an individual con¬ 
centrates upon, cares for, pays regard to, respects, 
and, at times, identifies with and chooses to 
possess and appropriate. 
Creativity 
The ability and process used to bring an idea into 
manifestation and/or existence as a product. 
Approach to Change 
The attitudes, activities, and courses used by an 
individual to make something's nature, purpose, content, 
form, etc., different from what it is or from what it 
would have been if left to its own evolution. 
Approach to Life 
The attitudes, activities, and courses used by an 
individual to command and direct experiences in 
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his "world of reality." 
Environmental Preference 
The outer world conditions which an individual 
finds most attractive and conducive to facilitating 
the fulfillment of his needs, wants, and desires 
Use of Language 
The employment of specific words which give 
tangible evidence that different types of thinking 
processes are occurring within a person's mind. 
Primary Evaluative Word 
The word(s) most often used by an individual in 
reporting a value judgement of the highest rank. (p. 17) 
Transaction Ability Inventory and Style Delineator 
Gregorc (1978) developed the Transaction Ability 
Inventory (TAI), using words rather than descriptive phrases 
in an attempt to move closer to the driving forces of style. 
These words referred to by Gregorc as "Noesis" were placed 
into 10 groups of four words each. Every word in each group 
is rated in terms of how the individual perceives the word in 
terms of his/herself. These words are derived from 
interviews with 10 persons from each of the four styles: 
Concrete/Sequential , Concrete/Random, Abstract/Sequentiui, 
Abstract/Random. From a long list of words, the individuals 
were asked to select words which had the most emotional and 
intellectual impact on them. The words were also provided to 
a class of ?2 graduate students who were knowledgeable about 
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theories of mediation abilities. These students were asked to 
judge what words they thought would be chosen by each group. 
Words selected as dominant by both groups became the TAI 
According to Gregorc (1984) , the styles which represent the 
major classifications are: Concrete Sequential, Concrete 
Random, Abstract Random, and Abstract Sequential. 
Concrete Sequential 
The dominant Concrete Sequential (CS) individual's world of 
reality is the concrete, physical, objective world. This 
ability is manifested by extraordinary physical sensory ability 
of sight, sound, touch, taste, and smell. Reality contains 
solid people, actual places, and real things. This world is 
static, solid, and predictable. 
The CS person approaches reality in a sequential, 
rectilinear, and one dimensional manner. "Bottom lines," 
"crossing lines," and "deadlines," are significant and 
important. Events are seen in a continuous manner and ordering 
has a clear beginning and clear end (Gregorc, 1979). 
Time is viewed as consisting of discrete units which are 
divided periods of the immediate past, the present, and the 
future. He/she is a firm believer that the key of the 
future is in the present (Gregorc, 1979). 
The CS thinking process is instinctively methodological and 
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deliberate. Hie ability to distinguish sounds, sights, 
tastes, and smells is acute. Photographic memory is common 
in this group. The CS is naturally structured, exhibits a 
criticalness which boarders on ultraconservativism, and often 
coerces his/her environment into a logical pattern. 
Perfection, exactness, and attention to detail are common 
traits (Gregorc, 1979). 
The CS validates his/her environment through the senses. 
Events are of great importance, and the CS person puts a 
great faith in specialists. For this person, seeing is 
believing. 
Riveting on events and reality, the CS person keeps 
his/her feet firmly planted on the ground and excels in 
labeling, naming, controlling, and owning objects of value 
(Gregorc, 1982). 
The CS person is not noted for his/her creativity, 
inventiveness, or originality. On the other hand, he/she is 
capable of producing products or prototypes from someone 
else's ideas. Efficiency, is his/her trademark (Gregorc, 
1984). 
The CS person does not seek change, finds it difficult 
to break habits, and hangs on doggardly to tradition. This 
trait is often considered weakness or stubbornness. 
Adantibility is also not the CS individual's strong point. 
For this reason, he/she is a realist, hardworking, stable:, 
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consistent, and abides by rules, ethics, and traditions 
(Gregorc , 1 98'J) . 
The CS individual prefers a quiet, ordered, predictable 
environment. He or she is practical and needs to know what 
is expected of him/her. Having a low toleration for 
distraction, unordered environments can drive him/her up a 
wall. The CS person avoids flowery images in describing this 
order and prefers concise, clear, neat words. The CS person 
is often a directive, disciplinarian and can be labelled as a 
hard nose. Gregorc (1982) summarizes the major intolerances 
and negative characteristics this way: 
Major Intolerances 
In general, the dominant Concrete Sequential dislikes: 
physical and environmental conditions which 
are not conventionally correct. 
individuals who are flagrant violators of 
norms. 
broken promises and "surprises," 
people who procrastinate, 
-- discussions which appear to be ’’academic" 
rather than down-to-earth, and 
individuals who are "too emotional" in their 
decision making. 
Negative Characteristics 
Negative CS behavior may manifest itself as 
fol lows: 
inflexibility and rigidity, 
excessive criticism and scepticism even though 
they themselves dislike being criticized, 
viewing people as "objects" to be controlled 
and owned 
addiction to routine and order, 
susceptibility to autocratic and dogmatic 
belief systems, 
entrenched materialism coupled with unwilling¬ 
ness to give credence to an invisible world, 
lack of sympathy and compassion, 
an unforgiving, grudge-holding temperament 
accompanied by an explosive anger and self- 
righteous attitude, (p. 21) 
The CS individual is habitual; sees things as black or 
white; tends to use yes or no answers; selects his/her 
wardrobes carefully; seldom loses anything; always punctual; 
gives practical gifts, avoids surprises, always writes thank- 
you notes; has an orderly desk, and seldom gives praise 
(C. re gore, 1982). 
The CS person’s learning is characterized by hands-on 
experiences, and directions are precise. He or she prefers 
handbooks, lab manuals, lectures accompanied by overhead 
transparencies, drawings, models, hands-on materials, 
computer assisted instruction, and well structured field 
trips. This learner wants the teacher to be in charge, 
expects good grades and gold stars. He or she per'forms well 
on true and false and fill-in-the-blank test questions. 
Finally, CS students tend to do extremely well in vocational - 
technical fields (Gregorc and Ward, 1977) and (Gregorc and 
Butler, 1984). 
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Concrete Random 
The dominant CR orders his/her world three 
dimensionally. Events to the CR are affected by the outside 
world. This ordering process allows the CR person to deviate 
from the linear pattern, and allows for "out in left field 
perceptions" and a stream of consciousness which has no 
beginning or end. Time, however, is viewed as "now" and is 
comprised of the sum of the past, the interactive present and 
it is the seed of the future (Gregorc, 1977). 
The CR individual is intuitive and instinctive. The 
instinctive part is used to register the concrete world. 
Intuition allows him/her to see beyond the concrete world. 
This person is insightful and perceives all things as having 
a hidden meaning (Gregorc, 1979). 
The CR person is impulsive, discriminating and critical. 
He/she is adventurous, optimistic, and often overlooks the 
theoretical in favor of the inspirational. He/she seeks the 
missing links and the why of things. He/she is able to make 
the transition from fact to theory with amazing speed. 
Intuitive leaps are his/her trademark (Gregorc, 1981). 
The CP rarely accepts outside authority, preferring, 
instead practical proof. Once the proof is forthcoming, the 
CP is not content to let it lie. The CR person’s focus of 
attention is on processes, methods, applications and 
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approaches to dealing with people, places, and things. 
Ideals are of prime importance (Gregorc, 1982). 
The CR is often creative and unique and comes to this in 
intuitive leaps, rather than by figuring things out. He/she 
is pioneering, progressive, inventive, and futuristic. 
Daring enterprise is his/her battle song, and risk taking is 
his/her mode of operation. He/she is an idea person, 
initiating but leaving the details to others. Ideas must be 
his/her own and if left alone, can be highly productive 
(Grego rc, 1981). 
The CR is not adverse to change and often is the prime 
mover of it, and he/she often trouble shoots to resolve 
problems which impede change. If something doesn't work, get 
rid of it and try again. This nature tends to cause the CR 
to change jobs frequently just to have new challenges. CR 
individuals are very much their own persons and do not go out 
of their way to win people over (Gregorc, 1984). 
The CR person is a realist/idealist whose view of the 
world is telescopic and universal. The CR is more concerned 
with attitudes than with facts and for options rather than 
"take it or leave it" methods. The "why" of things is of 
more importance than the "how". Personal freedom is 
important to the CR and he/she functions best when given 
space (Gregorc, 1 982). 
The CR seeks a stimulus-rich environment in which he/she 
has freedom of movement and total expression. "Don't fence 
mo in is the motto of this individual. The CR thrives on a 
competitive environment especially when he/she can use 
his/her wits. The restrictive, dogmatic, highly regulated 
environment is not for the CR (Gregorc, 1975). 
The CR uses words which have literal meaning, but they 
may not always convey what he/she thinks. Some CR persons 
believe that English is a flat language and often act out 
their emotions with sweeping gestures. The CR*s mind often 
goes faster than his/her words causing some disjointed 
speech. CR persons often leave sentences unfinished, driving 
CS types up the wall. Gregorc (1982) lists the major 
intolerances and negative characteristics of CR individuals 
in this way: 
Major intolerances 
In general, the dominant Concrete Random dislikes: 
people who are unwilling to change or con¬ 
sider options, 
fence-straddlers who continually seek "hard 
data" and/or guarantees that the CR's ideas 
will or do work. 
procedures which must be foliowed without 
exception, 
_ being asked to prove that the faculty of 
intuition exists, and 
-- fuzzy-headed "mystics" whose approach to life 
destroys the credibility of insights and 
premon11ion s. 
Negative Characteristics 
bandwagoning and jumping from idea to idea 
es 
without proper grounding, 
ruthless use of any means to the chosen end, 
abandonment of an idea or evolving project 
before it is fully completed, 
forgetting promises or agreements due to an 
"out-of-sight, out of mind" attitude, 
disinterest in practical ramifications of an idea 
which is to be implemented, 
irritation at other individuals who cannot 
make his intuitive leaps, 
the willingness to sacrifice himself and others 
in order to fulfill a mission, and 
jumping to "too quick" and rapid conclusions. 
(p. 37) 
Concrete Randoms are the persons who reject words like 
"don't" or "can't", and often find a way around such 
statements. CR's seldom read directions or instructions, and 
will sometimes resort to reading them when no one else is 
watching. These persons often avoid giving definite 
positions and like to cover all bets. CR's are friendly, 
outgoing, and are the life of the party. They also have a 
natural curiosity and love to tinker. This curiosity leads 
them to have many irons in the fire. CR's are noted for 
their charisma and down-to-earth appeal. Consequently, they 
have no ego problem. CR's like to lead and take charge. 
They are often brilliant strategists. This trait allows them 
to know the punch line before it is given (Gregore, 1977). 
The CR learner prefers: (1) concrete application of 
ideas through examples and practice; (2) instruction options 
and alternative approaches; and (3) teachers who are guides. 
They prefer independent study, computer and other games, 
simulations, open-ended problem solving, mini-lectures, and 
optional reading assignments (Gregorc and Ward, 1977) and 
(Gregorc and Butler, 1984). 
Abstract Random 
The Abstract Random’s real world is the abstract, 
nonphysical world of feelings and emotions. Reality is 
perceived through vibrations rather than the senses. The AR 
person lives in the world of feelings and imaginations. The 
world is fluid, incessantly active and does not lend itself 
to analysis. The world is metaphysical. Clairvoyance and 
cl airaudience are real. The high AR considers tuning into 
the cosmos as natural as eating. They rely on the inner eye, 
rather than the objective reality (Gregorc, 1977) 
The AR orders his/her world in a nonlinear multi¬ 
dimensional manner. Events are not perceived as progressing 
in a step-by-step fashion, they are experienced in a habitual 
manner. The AR experiences a "happening" as having many 
causes which come together to make a collective whole. Time, 
therefore, is now, the moment; but the AR avoids limiting or 
restricting his/her sense of time. The future for him/her 
will take care of itself. The statement "today is the first 
fif. 
day of the rest of your life" is the motto of this individual 
(Gregorc, 1979). 
The AR's thinking is anchored in feelings and judgements 
and based on prior emotional experiences. He/she can absorb 
ideas as they pass around and through him or her giving the 
impression of mysticism. Rapport with others is natural, 
easy, and a sense of "being in tune" prevails. Sympathy and 
empathy are traits of the AR. The ability to collect 
seemingly unrelated events and to weave them into a broad 
tapestry is uncanny (Gregorc, 1982). 
The AR evaluates all things in terms of inner rightness 
rather than the hard facts. The AR is capable of detecting 
fraud, false claims, and has a "gut reaction" to what is 
right. This ability leads them to trust and understand 
people who are like him/herself (Gregorc, 1984). 
The AR focuses attention on relationships and develops 
attachments with ideas, people, places and things. This 
trait causes the AR to seek quality in relationships rather 
than quantity. Special value is placed on certain 
relationships such as, love letters, an heir-loom, or a child 
(G rego rc , 1 977 )• 
The AR is gifted in his/her representation of nature. 
This is manifested through the arts: poetry, music, dance, 
and art. This sensitivity leads to a deep understanding of 
others and the AR is comfortable in the role of counselor or 
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advisor (Gregorc, 1982). 
The AR reacts to change as it relates to his/her own 
place in time. Moreover, refusal to change can occur as 
rapidly as total conversion. These changes can come about as 
the result of a continuing oratory. In this respect, the AR 
sees himself/herself as an idealist. Flexibility to change 
which can be more emotional than fact based, leads the AR to 
be perceived as a daydreamer, mystic, or even an "off the 
wall flake" (Gregorc, 1984). 
The AR is intensely enthusiastic and enjoys life 
immensely and experiences the extremes of love/hate and 
pieasure/pain. At times, the AR is seen as "hyper" and at 
other times as reclusive. While outgoing, the AR guards 
his/her privacy and moments of quietness (Gregorc, 1979). 
The AR is sensitive to subtle changes and is easily 
affected by events in his/her environment. The AR needs 
freedom of thought and movement. If he/she does not get it, 
he/she becomes frustrated. The AR resists dogmatic rules and 
regulations and maneuvers through red tape and 
bureaucracies. Moreover, some prefer to blend while others 
are nonconformists (Gregorc, 1979). 
AR's communicate through sound, color, music, symbols, 
gestures, and poetry. Words are used to shroud inner 
meanings and he/she uses adverbs and adjectives extensively. 
When two AR's carry on a conversation their sentences are 
often incomplete, yet both seem to understand. 
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Gregorc (198?) summarizes the AR's major intolerances 
and characteristics this way: 
Major intolerances 
In general, the dominant Abstract Random dislikes: 
dogmatic and strictly logical systems of thought, 
cold, "noncaring," nonspiritual, and unemotional 
people, 
conservative and restrictive environments, 
— being forced to "justify " his feelings, 
being required to quantify his qualitative 
experiences, and 
being continually told to be "realistic." 
Negative Characteristics 
Negative AR behavior may manifest itself as follows: 
chronic tardiness to meetings and the failure to 
meet deadlines. 
Anchoring in ego-centered "rue-first" attitude 
and thereby disregarding the rights and needs of 
others, 
"flightiness," inaccuracy, and inattention to 
task and detail which earn him the title of "off-the- 
wall-flake, " 
extreme moodiness due to the inability to 
balance his experiencing of the extremes of 
emotions, 
excessive worrying and self-doubt, 
jealousy and over-dependency on others, 
strong passions and extravagance, and 
inflated self-image, (p. 32) 
Abstract Fandoms display traits such as, messiness, 
which is exhibited by unmade beds, dirty dishes, and unkept 
desk tops. AR's often read several books at once, and can 
pick up a book they started a month ago and not miss a step. 
They often tap their hands or feet to music, and sway to 
music. AR's switch channels and stations searching for their 
favorite songs. Items are usually filed in their heads, 
rather than in file cabinets and his/her office is used as a 
point of reference. Plants have a natural affinity to AR's. 
AR's are often romantics arn.d sentimental. They often wear 
colorful clothes and prefer a bright environment. As a 
parent, AR's are often softies or Peter Pan types and respond 
to children by giving into the "yes buts". AR's are 
volunteers for bake sales, PTA's, Den Mothers, and little 
league coaches. However, they could easily forget meetings 
and important dates. Finally, AR's love animals, cry at 
weddings, and see movies more than once (Gregorc, 1981). 
As learners, Abstract Randoms are affected by sounds, 
light, body language, and moods and attitudes. AR's tend to 
persue occupations which maximize relationships with others: 
marketing, helping professions, and child oriented careers. 
Their natural curiosity leads them to prefer discussion 
groups. Other areas favorable to AR's are: instruction using 
television, movies, assignments with reflection time, 
background music, and short term lectures which are followed 
by questions and answers. AR's are particularly successful 
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in an environment which allows for expressions of creativity. 
(Gregorc and Ward, 1977) and (Gregorc and Butler, 1984). 
Abstract Sequential 
The real world for the Abstract Sequential is the 
abstract, nonphysical world of thoughts and mental 
constructs. Words, signs, and symbols are used to represent 
the concrete world and words, such as, justice and peace, 
take on special significance. The AS lives in this 
metaphysical world, and he/she adheres to the adage, "As I 
think, so I am" (Gregorc, 1977). 
The AS orders the world in a sequential pattern. This 
pattern is not linear but two dimensional, forming broad, 
sweeping mosaics. All things connected in scope and 
sequence. In essence the AS individual synthesizes the world 
events of the past to understand the present (Gregorc, 1979). 
The AS thinking process is based on intellect, and the 
laws of logic and judgements are made which are acceptable to 
tradition. The AS correlates, compares, and categorizes data 
in a manner unexcelled by any. In spite of this, AS's are 
seen sometimes as flighty or are perceived as "the absent 
minded professor." This ability allows the AS person to work 
with matrices and hypotheses. His/her quest iot knowledege 
can make the AS person an eternal student (Gregorc, 1981). 
Abstract Sequeritials judge good/evil, r ight/wrong, 
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through logic. Truth is accepted from others only if its 
source is appropristely-credentialed, and the truth can be 
verified. 
The AS's focus of attention is anchored in the field of 
knowledge, particularly when it is contained in books, tapes, 
and manuscripts. He/she believes knowledge is power and 
often gathers knowledge for the sake of knowledge. Moreover, 
AS’s love to cite or quote facts (Gregorc, 1982). 
An AS person’s creativity is reflective of a process 
which synthesizes, analyzes, and correlates previous 
knowledge. The AS's intellectual ability permits, him/her 
not only to develop hypotheses and theories but also to 
graphically transmit these with the written and spoken word 
(Gregorc, 1984 ) . 
The Abstract Sequential is not adverse to change, but 
he/she is famous for his/her "yes, buts". AS persons are 
fence sitters. Change comes slowly for the AS individual, 
but when he/she has all the facts, all the "ultimate truth", 
there is no room for change (Gregorc, 1981). 
The AS individual views the world around him/her with 
microscopic vision and relies on logic and reason to describe 
and explain things. The AS person views emotional displays 
as irrational and often appear cold and aloof. 
AS individuals are often intense and restrain his/her 
thoughts. At the same time, his/her emotions can be as 
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global as the theories he/she studies. The AS person can 
sense the differences and nuances of things and can sort out 
conflicting thoughts and emotions (Gregorc, 1975). 
The Abstract Sequential prefers an environment which is 
ordered and mentally stimulating. To create this order, the 
AS person needs solitude in order to avoid making mistakes. 
This questing for answers and solutions through research is 
brought to fruition when the AS person has a chance to 
display his/her knowledge (Gregorc, 1979). 
The AS person loves polysyllabic words because they deal 
in abstract thoughts. Words represent objects and 
conditions. The AS person possesses the ability to decode 
words and uses words with precision (Gregorc, 1981). 
Gregorc (1982) describes the major intolerances and 
negative characteristics this way: 
Major Intolerances 
In general, the dominant Abstract Sequential dislikes: 
hazy or sentimental thinking which leads to 
loose or inaccurate conclusions, 
ideas and claims which do not meet his 
rational test of logic or approved test of validity, 
metaphors and emotional stimulants in sounds 
and gestures, and 
boisterous activity and excessive rules and 
regulations. 
Negative Characteristics 
In general, Abstract Sequential behavior may manifest 
itself as follows: 
discrediting and devaluing other viewpoints by 
calling them mystical, plodding, off-the-wall, 
irrational, and unsubstantiated. 
getting lost in their ideas and building 
castles" in the air (Ivory Tower Syndrome), 
believing their thoughts to be reality and 
failing to test them in the concrete world, 
absentmindedness, 
argumentative, excessively skeptical, and harshly 
critical , 
coldness and isolation 
taking a person’s idea and reducing it to 
something trite or mundane in order to make 
it sound quite common, and 
the use of polysyllabic words to inflate 
their ego, to confuse others, and to "put 
people in their place." (p. 26) 
The Abstract Sequential displays a feeling that there is 
a time and place for everything and would prefer not to be 
the center of attention. The AS person often watches 
documentaries, news specials, and political debates on 
television. In this vein, they would make excellent movie 
critics, but would attend only movies of interest to them. 
Due to their own preoccupation, they are noted for forgetting 
important dates, and for losing things. Conversations tend 
to be long and AS's give more than is asked for. As parents 
they set goals for their children arid emphasize achievement 
ir. school. Proper manners, protecting the iamily name, arid 
carrying out duties is important (C-regorc, 1 97 9 ) - 
As learners, the Abstract Sequential student has a 
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preference for written, verbal, and image symbols. They 
prefer lectures, audio tapes, textbooks, and supplemental 
readings, study carrels, guided individual study, and slide 
presentations. Overall, the Abstract Sequential learner does 
best in an ordered and stimulating environment (Gregorc and 
Ward, 1977) and (Gregorc and Butler, 1984). 
Summary 
Several conclusions can be drawn from the review of 
literature on learning styles. For some: Gregorc, Dunn, 
Kolb, Kagan, Fischer, Malcom, Hunt, Hill, and others, 
learning styles may indeed hold the key for improving the 
quality of the instruction in our schools. For others, there 
is reluctance to embrace this concept. Whatever position is 
held, there appears to be ample evidence to suggest that 
research should continue in this field (Blue, 1981). While 
many issues are still unresolved, the author agrees with 
Marcus (1977) who stated: 
The way a student learns is very important, 
and educators are realizing that each teacher 
must be aware of his student's learning 
style preferences in order to plan teaching 
strategies effectively, (p. 112) 
This awareness leads each teacher to question. (1) Whai. 
it is they can do to improve and gain understanding about how 
students learn; (2) knowledge about self and its relationship 
to the teaching task; (3) knowledge of the skills and 
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attitudes to be developed by the students; and (4) the 
knowledge of organizing, structuring, and sharing knowledge 
(Blue, 1981). 
While there is no clear reason to reject any of the 
learning style inventories, it would seem logical to select 
one as an instrument for this research. Dunn's work is 
primarily centered in elementary school and relies heavily on 
external stimuli: Sound, sight, temperature, design, 
structure, physical, environmental, and persons. Malcom and 
Associates concentrate on outward behaviors and provide a 
wide variety of teacher strategies for dealing with each 
group. While this approach considers self concept, cognitive 
development, extraversion, and intraversion, its primary 
strength lies in dealing with unacceptable behavior. 
Hill's cognitive mapping identifies, measures and 
classifies the individual’s visual, tactile, and auditory 
perceptions. His work seeks to match the student's cognitive 
map to the resources of the institution. 
While other learning style inventories have been 
discussed, one inventory that addresses vocational schools, 
student occupational preference, academic performance, and 
learning preferences is the TAI (Transactional Abilities 
Inventory) . 
CHAPTER III 
METHODOLOGY 
This chapter presents the research hypotheses and 
research questions investigated in this study. The purpose 
of the study was to investigate the possible effects of 
matching teacher teaching styles/student learning styles on 
academic achievement. In addition, this chapter describes: 
the setting of the study, the administration of the 
learning style inventory, the scoring procedures that were 
used, and the statistical approach which was used in 
analyzing the data. The limitations of the findings of the 
study are stated. A chapter summary is given. 
Hypotheses 
Hypothesis I 
There will be a significant increase in the grades for 
academic achievement of the students whose dominant 
learning styles match the dominant teaching styles of their 
English teachers, and the grades for academic achievement 
of those students whose dominant learning styles do not 
match the dominant teaching styles of their English 
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teachers. 
Hypothesis II 
There will be a significant increase in the grades for 
academic achievement of the students whose dominant 
learning styles match the dominant teaching styles of their 
social studies teachers, and the grades for academic 
achievement of those students whose dominant learning 
styles do not match the dominant teaching styles of their 
social studies teachers. 
Hypothesis III 
There will not be a significant difference between the 
means of the dominant learning styles of the 12th grade 
males and the means of the dominant learning styles of the 
12th grade females. 
Hypothesis IV 
There will be a significant difference between the 
means for academic achievement of the 12th grade students 
whose dominant styles and sex matches their teachers’ 
dominant styles and sex, and the means for academic 
achievement of the 12th grade students whose dominant 
styles and sex do not match that of their teachers. 
97 
Hypothesis V 
There will not be a significant difference between the 
means of the academic achievement of male and female 
students whose sex matches that of their teachers. 
Question 1 
How accurate are the English teacher's intuitive 
guesses as to the dominant learning styles of their 
students? 
Question 2 
How accurate are the social studies teachers' 
intuitive guesses as to the dominant learning styles of 
their students? 
Question 3 
Is there a preponderance of one dominant learning 
style among vocational students? 
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Ques tion 4 
Is there a relationship between the vocational 
students shop choices and their dominant learning styles? 
Setting of the Study 
The setting chosen for this proposed study was the 
Franklin County Regional Vocational High School. This 
school is comprised of 9th-12th grade students, serving 18 
towns in Franklin County. The school has 16 shop programs 
which include: agriculture, autobody, automechanics, 
culinary arts, community services, carpentry, cosmetology, 
data processing, drafting, electrical, electronics, graphic 
arts, machine trades, plumbing, plant maintenance, and 
welding. 
The school has an open admission policy which accounts 
for its 660 students. Thirty-eight percent of the students 
are female. Approximately 10 percent of the students go on 
to higher education, while 68 percent pursue careers in the 
occupations for which they are trained. The remainder of 
the students seek other alternatives. 
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Selection of Subjects 
Instructor Sample 
The English and social studies instructors who were 
selected for this study were those instructors who had 
attended a workshop on learning styles and teaching styles. 
This workshop was presented at the Franklin County 
Technical School in February, 1984. In addition, each of 
the teachers selected were the teachers of 12th grade 
students. The English teachers taught regular English 
utilizing their usual methods and techniques. Likewise, 
the social studies teachers taught current affairs 
utilizing their usual methods and techniques. Every effort 
was made to maintain the integrity of each instructor's 
teaching style. 
Only those instructors who volunteered for the study 
were selected to participate. Every effort was made to 
have an equal number of male and female teachers. 
Student Sample 
The students who participated in this study were 
members of the senior class at Franklin County Technical 
Only those students enrolled in regular English or Sc hoo1. 
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current affairs participated, and only those students from 
this group who volunteered were utilized in the study. 
Instrumentation 
The Gregorc Style Delineator (1982) is the instrument 
which was used in this study. This instrument is based on 
the work done in the seventies that resulted in the 
Transaction Abilities Inventory. This work, which is 
reviewed in Chapter II, resulted in a 40 item word list. 
The 40 words are designed to elicit from the individual 
those concepts which have emotional and intellectual impact 
on him/her. The instrument uses a word matrix for ease of 
administration and scoring. Each group of words has been 
arranged in a maximix random order, and attempts to 
categorize responses in such a way as to reveal how the 
individual perceives and orders his/her world. 
Concurrent Validity 
The following procedures were used, and the following 
results obtained (Gregorc, 1982) to test the null 
hypothesis: No significant relationship at the P < 0.01 
level existed between the Gregorc Style Delineator scores 
and the attribute scores generated by individuals rating 
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themselves on the characteristics attributed to individuals 
classified by the Gregorc Style Delineator. 
One hundred ten (110) adults were administered the 
Gregorc Style Delineator twice and also responded to 
selected items classified by the instrument. The null 
hypothesis was rejected on the basis of the results. There 
was a strong relationship between the four groups of 
dominant style attributes and the four domains: Concrete 
Sequential, Abstract Sequential, Abstract Random, and 
Concrete Random. The results demonstrated that the lowest 
relationship score was on the first test for the Concrete 
Random style (r = 0.55), and the highest score was the 
second test for the Abstract Random style (r = 0.76). All 
correlations were found to be significant at the P < .001 
level (Gregorc, 1982). 
Reliability 
Two questions of reliability were researched to 
determine the internal consistency, and the reliability and 
stability of the Gregorc Style Delineator. The first 
question was: To what extent do the four scales of the 
Gregorc Style Delineator exhibit internal consistency as 
measured by a standardized alpha coefficient? The second 
stability, repeatability, or to question focused on 
102 
what degree the second test measured the first. 
The procedure required 110 adults to take the Gregorc 
Style Delineator twice. The time between tests ranged from 
six hours to eight weeks. The standardized alpha 
coefficients were all strong, ranging from 0.89 to 0.93. 
The degree to which the second test predicted the first was 
demonstrated by test-retest correlation coefficients at the 
P < 0.001 level ranging from 0.85 to 0.88 (Gregorc, 1982). 
Procedure 
Before the beginning of this experiment, permission 
was gained from the School Committee of Franklin Technical 
School, the superintendent-director, the teachers, and the 
s tudents. 
In order to insure the acceptable level of expertise 
on the part of the instructors participating in this study, 
they gained prior training for the study during a workshop 
conducted in February, 1984 by Dr. Anthony Gregorc. In 
addition, the author disseminated literature to each of the 
faculty who participated, and met with each of them to 
review their role and the procedure which was used in 
conducting the study. 
Each teacher determined his/her own style by using the 
Gregorc Style Delineator. Procedures and scoring 
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guidelines as defined by Gregorc (1902) were used. These 
scores were collected by the author. 
It became obvious to the teachers at Franklin 
Technical School and the author that many of the words on 
the delineator were beyond the vocabularies of the 
students. This fact surfaced when many teachers, as a 
follow-up to the Gregorc workshop, experimented with the 
delineator in their classes. As a result of this 
information, a definition for each of the words used on the 
delineator was developed by the teachers who participated 
in this study. This list of words was reviewed with the 
student subjects by the English teachers prior to the 
experiment. This was done in order to insure mastery of 
the list. 
The student subjects were administered the Style 
Delineator by the author and the English teachers. An 
explanation of the research preceded their taking the 
test. In addition to responding to the word matrix, the 
students listed their sex, shop placement, and teachers' 
name. 
In order to compare the teachers' guesses concerning 
their students' dominant styles, a list of the seniors was 
sorted by their English and social studies courses. This 
list was distributed to each of the instructors 
participating in the study. The instructors guessed their 
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students' dominant styles, filled out the sheet and 
returned it to the author. In order to insure that the 
teachers' guesses were intuitive, they were instructed not 
to discuss styles or to ask questions of the students which 
might give clues about their styles. 
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Scoring 
The Gregorc Style Delineator is a self scoring 
instrument and requires each participant to note each of 
four words in each of the 10 groups on a scale of 4-3-2-1, 
with 4 being the highest rating. There are no right or 
wrong ratings on the words in the inventory. To ascertain 
the scores for each category, the ratings assigned by the 
participants are added horizontally for the first five 
groups of words. This process is repeated for the second 
five groups of words. The resulting sub-scores are added 
vertically to obtain the four dominant style scores. These 
scores are then plotted on a horizontal axis and on a 
vertical axis. Both axes have a midpoint score of 0 and an 
extreme score at both ends of 40. The Concrete Random 
scores are plotted on the left of center on the horizontal 
axis and the Abstract Sequential scores are plotted on the 
right. The Concrete Sequential scores are plotted at the 
top of the vertical axis and the Abstract Random scores on 
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the bottom. The points on the axes are then connected. 
According to Greqorc, the resulting four sided graph is a 
representation of each participant's dominant style. 
Analysis of Data 
Hypotheses I, II, IV, and v were tested for 
significance by first classifying students into groups. In 
Hypotheses I and II, the students whose dominant learning 
styles matched the teachers' teaching styles were 
identified as Group 2. The students whose dominant 
learning styles did not match the teachers' teaching styles 
were identified as Group 1. In Hypothesis IV, Group 2 was 
identified as those students' whose sex and dominant 
learning styles matched the teachers' sex and teaching 
styles. Group 1 was identified as those students whose sex 
or dominant learning styles did not match their teachers' 
sex or dominant teaching styles. In Hypothesis V, Group 2 
was identified as those students whose sex matched that of 
their teachers, and Group 1 was identified as those 
students whose sex did not match that of their teachers. 
For each of these hypotheses, the means for academic 
achievement were compared for Group 1 and Group 2 by way of 
"T" tests. The level of significance was 0.05 for all 
tests. 
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Hypothesis III, and questions 1, 2, 3, and 4 employed 
cross tabulation of Chi Square analysis to determine the 
relationships between: 1) the dominant learning styles of 
the students by sex; 2) the intuitive guesses of the 
teachers as to their students’ dominant learning styles; 
3) the preponderance of dominant learning styles for 
vocational students; and 4) the relationship between the 
students' dominant learning styles and their shop choices. 
The cross tabulations compared what would be expected by 
chance and what actually occurred. The level of 
significance was 0.05 for all tests. 
Means, standard deviations, modes, and medians were 
calculated in addition to the analysis of data listed for 
the research hypotheses and questions. 
Summary 
This study was limited to the senior class at Franklin 
County Technical School and the English and social studies 
teachers. The review of the learning styles research has 
indicated that a great deal of promise lies in implementing 
strategies which will utilize this knowledge in the 
classrooms. It is hoped that in some small way this study 
will add to this body of knowledge. For the author and the 
Franklin Technical High School community, an increased 
awareness of learning styles theory has taken place. 
CHAPTER IV 
RESULTS 
This study was designed to assess the relationship 
between teacher teaching style/student learning style and 
the academic achievement of twelfth grade students. In 
addition, many other aspects of learning style research 
were investigated. Specifically the study was concerned 
with examining the following questions. 
1. Does matching student learning styles with teacher 
teaching styles increase academic achievement? 
2. Can teachers accurately guess their students' 
learning styles? 
3. Is there a significant difference between the 
learning styles of males and females? 
4. Does matching the students' sex and learning 
styles with their teacher’s sex and teaching style 
result in a significant difference in academic 
achievement? 
5. Is there a significant difference in the academic 
achievement of students whose sex matches that of 
their teachers? 
6. Is there a significant difference between the 
means of the learning styles of vocational 
students? 
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10? 
7. Is there a relationship between the learning style 
of vocational students and their shop placement? 
All results for the five hypotheses and four questions 
were calculated on the basis of the data collected from 121 
students and seven teachers. Three teachers were English 
teachers and four were social studies teachers. Ten 
students failed to fill out their style delineators 
correctly and these forms were discarded. Sixteen students 
displayed more than one dominant style, and when 
appropriate, the data was first included in the 
calculations, and secondly excluded from the calculations. 
There were three female teachers and four male teachers. 
Of the 111 students whose data was included in this study, 
82 were males and 29 were females. 
Hypothesis I 
Hypothesis I stated that there would be a significant 
increase in the grades for academic achievement of the 
students whose dominant learning styles matched the 
dominant teacher teaching styles of their English teachers. 
The means for academic achievement were calculated by 
the following conversion: A=l; B = 2 ; C = 3 ; D=4 ,’ and L-=5, 
the higher the mean score the lower the grade, and die 
lower the mean score, the higher the grade. The overall 
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grade mean scores and students per teacher are listed in 
Appendix A. 
The three English teachers issued 111 grades which had 
a mean score of 2.559. The following table shows the 
distribution of these grades. 
TABLE 4 
Distribution of English Teachers' Grades 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 8 7.2 7.2 7.2 
B 2 . 56 50.5 50.5 57.7 
C 3 . 28 25.2 25.2 82.9 
D 4 . 15 13.5 13.5 96.4 
F 5 . 4 3.6 3.6 100.0 
TOTAL 111 100.0 100.0 
MEAN = 2.559 STD ERR = .089 MEDIAN = 2.348 
MODE = 2.000 STD DEV = .941 VARIANCE = .885 
VALID CASES = 111 
When the students' dominant learning styles were 
compared to the English teachers' dominant teaching styles, 
found. Table 5 illustrates these findings. 30 matches were 
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TABLE 5 
Distribution of Grades for the English Teachers 
Whose Dominant Styles Matched That of Their Students 
CATEGORY 
LABEL CODE ABSOLUTE 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
A 1. 2 6.7 6.7 6.7 
B 2 . 17 56.7 56.7 63.3 
C 3 . 5 16.7 16.7 80.0 
D 4 . 4 13 . 3 13.3 93.3 
F 5. 2 6.7 6.7 100.0 
TOTAL 30 100.0 100.0 
MEAN = 2.567 STD DEV = 1.040 
A One Tailed "T" test was used to determine if the 
means of academic achievement of the matched group 
(identified in this study as group 2) and the non-matched 
group (identified in this study as group 1) was 
significant. The results, which are shown in Table 6, 
indicated that there was no significance between the means 
of academic achievement of the two groups. Group 1 had a 
mean score of 2.5690 while group 2 had a mean s o r e of 
2.5672. On the basis of a significance of .452, Hypothesis 
I was rejected (See Table 6). 
112 
TABLE 6 
A Comparison of Means by Way of a One Tailed "T" Test 
of Academic Achievement of Students 
Whose Styles Matched Their English Teachers 
and Those Whose Styles Did Not 
VARIABLE NUMBER 
OF CASES MEAN 
STANDARD 
DEVIATION 
STANDARD 
ERROR 
ENGLISH GRADE 
GROUP 1 65 2.5690 .775 .102 
GROUP 2 30 2.5672 1.04 .151 
POOLED VARIANCE ESTIMATE 
T VALUE 
.12 
DEGREES OF 
94 
FREEDOM TAIL PROB. 
.452 
Hypothesis II 
Hypothesis II stated that there would be a significant 
increase in the grades for academic achievement ol the 
students whose dominant learning styles matched tne 
dominant teacher teaching styles of their social studies 
teachers. 
The four social studies teachers issued 111 grades 
with a mean score of 2.928. The following table shows the 
distribution of these grades. 
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TABLE 7 
Distribution of Social Studies Teachers' Grades 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PC T) 
ADJUSTED 
FREQ 
( PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 6 5.4 5.4 5.4 
3 2 . 35 31.5 31.5 36.9 
C 3 . 39 35.1 35.1 72.1 
D 4 . 23 20.7 20.7 92.8 
F 5 . 8 7.2 7.2 100.0 
TOTAL 111 100.0 100.0 
MEAN 
MODE 
= 2. 
= 3. 
928 STD 
000 STD 
ERR = .096 
DEV = 1.015 
MEDIAN = 
VARIANCE = 
2.872 
1.031 
When the students' dominant learning styles were 
compared to the social studies teachers' dominant styles, 
thirty-six matches were found. Table 8 illustrates these 
findings. 
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TABLE 8 
Distribution of Grades for the Social Studies Teachers 
Whose Dominant Styles Matched That of Their Students 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 3 8.3 8.3 8.3 
n to 2 . 8 22.2 22.2 30.6 
c 3 . 14 38.9 38.9 69.4 
D 4 . 9 25.0 25.0 94.4 
F 5 . 2 5.6 5.6 100.0 
TOTAL 36 100.0 100.0 
MEAN = 2.972 STD DEV = 1.028 
A One Tailed "T" test was used to determine if the 
means of academic achievement of the matched group 
(identified in this study as group 2) and the non-matched 
group (identified in this study as group 1) was 
significant. The results are shown in Table 9 and 
indicated that there was no significance between the means 
of academic achievement of the two groups. Group 1 had a 
mean score of 2.875, while group 2 had a mean of 2.972. 0 
the basis of a significance of .363, shown in Table 9, 
Hypothesis II was rejected (See Table 9). 
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TABLE 9 
A Comparison of the Means by Way of a One Tailed "T" Test 
of Academic Achievement of Students Whose Styles 
Matched Their Social Studies Teachers 
and Those Whose Styles Did Not 
VARIABLE 
NUMBER 
OF CASES MEAN 
STANDARD 
DEVIATION 
STANDARD 
ERROR 
SOCIAL STUDIES 
GRADE 
GROUP 1 59 2.875 .999 .117 
GROUP 2 36 2.972 1.028 . 186 
POOLED VARIANCE ESTIMATE 
T VALUE DEGREES OF FREEDOM TAIL PROB. 
. 35 94 - 363 
Hypothesis III 
Hypothesis III stated that there would not be a 
significant difference between the means of the dominant 
learning styles of the twelfth grade males and the means Ol 
the dominant learning styles of the twelfth grade females. 
While there were only 29 female students in this 
study, which must be considered in the interpretation of 
the results, some interesting observations can be noted. 
Tables 10 and 11 show the difference between the 
significance when students who had more than one dominant 
learning style were included and when they were left out. 
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Table 10 
A Two Dimensional Analysis of the Difference Between 
the 
the 
Dominant 
Dominant 
Learning 
Learning 
Styles 
Styles 
of Males and 
of Females 
COUNT 
ROW PCT 
COL PCT 
TOT PCT 
TWO 
STYLES CS CR AS AR 
ROW 
TOTAL 
SEX 
1 . 12 21 18 12 19 82 
MALE 14.6 25.6 22.0 14.6 23.2 73.9 
75.0 84.0 78.3 85.7 57.6 
10.8 18.9 16.2 10.8 17.1 
2 . 4 4 5 2 14 29 
FEMALE 13.8 13.8 17.2 6.9 48.3 26.1 
25.0 16.0 21.7 .14.3 42.4 
3.6 3.6 4.5 1.8 12.6 
COLUMN 16 25 23 14 33 111 
TOTAL 14.4 22.5 20.7 12.6 29.7 100.0 
RAW CHI SQ = 7 .12674 
SIGNIFICANCE = .1293 
DEGREES OF FREEDOM 4 
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TABLE 11 
A Two Dimensional Analysis of the Difference Between 
the Dominant Learning Styles of Males and 
the Dominant Learning Styles of Females 
SEX 
COUNT 
ROW PCT 
COL PCT 
TOT PCT 
MALE 
1. 
FEMALE 
2. 
ROW 
TOTAL 
21 4 25 
84.0 16.0 26.3 
CS 30.0 16.0 
22.1 4.2 
19 14 
57.6 4 2.4 
27.1 56.0 
20.0 14.7 
33 
34.7 
12 2 
AS 85.7 14.3 
17.1 
o
 
00
 
12.6 2 . 1 
14 
14.7 
18 5 
CR 78.3 21.7 
25.7 20.0 
18.9 5.3 
23 
24.2 
COLUMN 70 
TOTAL 73.7 
25 95 
26.3 100.0 
RAW CHI SQUARE = 7.08136 DEGREES OF FREEDOM = 3 
SIGNIFICANCE = .0694 
While there was not a great deal of difference between 
the significance when the 16 students with more than one 
dominant style were included (.1293) and the significance 
when the 16 students were left out (.0694), the following 
calculations were worth considering. 
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When the dominant learning styles were considered 
separately, the males had a taw chi square of 2.915, with 
3 degrees of freedom, and a significance of > .10. The* 
females, on the other hand, had a raw chi square of 
13.451, with 3 degrees of freedom and a significance of 
< .01. As a result of the two dimensional analysis of 
difference, it became necessary to accept Hypothesis III. 
Hypothesis IV 
Hypothesis IV stated that there would be a significant 
difference between the means of the academic achievement of 
the twelfth grade students whose dominant styles and sex 
matched their teachers' dominant styles and sex, and the 
means for academic achievement of the twelfth grade 
students whose dominant styles and sex did not match that 
of their teachers. 
When the matching of dominant learning styles with 
teacher teaching styles was compounded by the variable of 
sex, the number of matches declined considerably. Style 
match resulted in only 30 English teacher matches and 36 
social studies teacher matches. When the variable sex was 
added, there were 13 matches with the English teachers and 
16 matches with the social studies teachers. Table 12 and 
Table 13 show the results of the Two Tailed "T" tests. 
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Table 12 
A Comparison of the Means by Way of a Two Tai 
of Academic Achievement of Those Students 
and Style Matched That of Their English 
led "T" Test 
Whose Sex 
Teachers 
VARIABLE NUMBER 
OF CASES 
STANDARD 
MEAN DEVIATION 
STANDARD 
ERROR 
ET GRADE ENGLISH GRADE 
GROUP 1 82 2.4946 .880 
.091 
GROUP 2 13 2.3333 .577 
.333 
POOLED VARIANCE ESTIMATE 
T VALUE DEGREES OF 2-TAIL 
FREEDOM PROB. 
.31 94 .754 
Table 13 
A Comparison of the Means 
of Academic Achievement 
Styles Matched That of 
by Way of a Two Tailed "T" Test 
of Those Students Whose Sex and 
Their Social Studies Teachers 
VARIABLE NUMBER 
OF CASES 
STANDARD 
MEAN DEVIATION 
STANDARD 
ERROR 
SST GRADE SOCIAL STUDIES GRADE 
GROUP 1 79 2.8875 .994 .111 
GROUP 2 16 3.3125 .873 .213 
POOLED VARIANCE ESTIMATE 
T VALUE DEGREES OF 2-TAIL 
FREEDOM PROB. 
9 4 
-1.59 .115 
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Group 1 in both tables was the no match group and 
group 2 in both tables was the matched group. The results 
showed that the combined mean for the students whose style 
and sex did not match their teachers' was 2.69105; whereas, 
the mean for the students whose style and sex matched their 
teachers was 2.8229. While the English teachers clearly 
gave higher grades, there was no significance at the .05 
level for either the English teachers (.754) or the social 
studies teachers (.115). As a result of these tests, 
Hypothesis iv was rejected. 
Hypothesis V 
Hypothesis V stated that there would not be a 
significant difference between the means of the academic 
achievement of male and female students whose sex matched 
that of their teachers. 
A comparison of grade means was done for male and 
female teachers, and a Two Tailed "T" test was used to 
determine the significance in order to examine whether or 
not teachers consciously or unconsciously gave different 
grades to students whose sex matched their own. The 
following table shows a comparison of the means for 
academic achievement of all the students whose sex matched 
that of their teachers. 
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There were 116 matches in all (48 English and 68 social 
studies) 26 of which were female and 90 of which were male. 
Table 14 
Descriptive Statistics for Mean Scores of Academic 
Achievement for Those Students Whose Sex Matched 
That of Their Teachers 
TEACHER DEPT SEX MEAN STANDARD DEVIATION NUMBER 
1 E F 2.143 1.143 7 
2 E M 2.962 .720 26 
3 E F 2.733 1.223 15 
5 SS M 2.40 .548 5 
6 SS M 3.125 .806 16 
7 SS M 3.302 1.081 43 
8 SS F 2.250 1.258 4 
ENGLISH MEAN = 2.771 STANDARD DEVIATION = 1.016 N = 48 
SOCIAL STUDIES 
MEAN 3.132 STANDARD DEVIATION = 1.035 N = 68 
It is obvious from this table that when the sex of the 
female students matched that of their teachers, their mean 
scores reflected higher grades than the males whose sex 
matched their teachers. Twenty-six of the 29 female 
students had a sex match with one of their teachers (about 
46%); whereas, 90 males had a sex match with their teachers 
(about 55%). 
These results are somewhat deceiving, as lable 15 
i1lustrates. 
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Table 15 
A Comparison of Mean Scores for Academic 
Achievement by Teacher Sex 
TEACHERS MEAN STANDARD DEVIATION NUMBER 
MAbE SOCIAL 
STUDIES 3.056 .958 89 
MALE ENGLISH 2.788 .740 33 
FEMALE SOCIAL 
STUDIES 2.409 1.088 22 
FEMALE ENGLISH 2.462 1.002 78 
Clearly the female teachers with a 2.45 mean score, 
and the male teachers with a 2.984 mean score, grade 
differently. The female teachers in this study graded 
higher. When these results were compared with the mean 
scores of the students whose sex matched their teachers, we 
see very little difference: females 2.50, males 3.123 -- a 
difference between the groups of only <139. 
In order to determine whether students whose sex 
matched their teachers' sex scored differently, two groups 
v/ere compared. "Group 1" in this test was the no match 
group and "group 2" was the match group. Tables 16 and 17 
summarize these results. 
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Table 16 
A Comparison of the Means by Way of a Two Tailed "T" 
Test of Academic Achievement of Those Students Whose Sex 
Matched Their English Teachers' Sex 
VARIABLE 
NUMBER 
OF CASES MEAN 
STANDARD 
DEVIATION 
STANDARD 
ERROR 
ET GRADE 
ENGLISH GRADE 
GROUP 1 63 2.3968 .853 . 107 
GROUP 2 48 2.7708 1.016 .147 
POOLED VARIANCE ESTIMATE 
T VALUE DEGREES OF 2-TAIL 
FREEDOM PROB. 
-2.11 109 .037 
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Table 17 
A Comparison of the Means by Way of a Two Tailed "T" 
Test of Academic Achievement of Those Students Whose Sex 
Matched Their Social Studies Teachers' Sex 
VARIABLE 
NUMBER 
OF CASES 
STANDARD 
MEAN DEVIATION 
STANDARD 
ERROR 
SST GRADE 
SOCIAL STUDIES GRADE 
GROUP 1 43 2.6047 .903 . 138 
GROUP 2 68 
# 
3.1324 1.035 . 126 
POOLED VARIANCE ESTIMATE 
T VALUE DEGREES OF 
FREEDOM 
2-TAIL 
PROB. 
-2.75 109 .007 
The sex match of the students with their English 
teachers resulted in a significant difference in academic 
achievement of .037. The sex match of the students with 
their social studies teachers resulted in a significant 
difference in academic achievement of .007. The results of 
these tests led to the rejection of the null hypothesis for 
Hypothesis V. See Appendix D for each teacher’s sex matcn. 
Question 1 
Question 1 asked "How accurate ace the English 
teachers intuitive guesses as to the dominant styles of 
their students?" 
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While the teachers guessed the dominant learning 
styles of all their students who participated in this 
study, only those students who had a single dominant style 
were compared by way of a Chi Square. Tables 18 and 19 
summarize these guesses. 
Table 18 
English Teachers' Guesses of Their Students' 
Dominant Styles 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1. 52 46.8 46.8 46.8 
ABSTRACT 
RANDOM 2 . 22 19.8 19.8 66.7 
ABSTRACT 
SEQUENTIAL 3 . 10 9.0 9.0 75.7 
CONCRETE 
RANDOM 4 . 27 24.3 24.3 100.0 
TO TAL 111 100.0 100.0 
MEAN = 2 .10 8" STD ERR = .118 MEDIAN = 1.6 59 
MODE = 1 .000 STD DEV = 1.238 VARIANCE = 1.534 
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Table 19 
Analysis of 
of Their 
English Teachers' 
Students' Dominant 
Guesses 
Styles 
CATEGORY 
LABEL TEACHER #1 TEACHER #2 TEACHER jj 3 TOTAL 
CONCRETE 
SEQUENTIAL 16 11 25 52 
ABSTRACT 
RANDOM 3 3 16 22 
ABSTRACT 
SEQUENTIAL 1 7 2 10 
CONCRETE 
RANDOM 6 12 9 27 
MEAN 1.885 2.606 1.904 2.132 
STANDARD 
DEVIATION 1.275 1.298 1.107 1.227 
NUMBER 26 33 52 111 
It is of interest to note that the English teachers 
guessed that one-half of the students were Concrete 
Sequential. Since the raw chi square was 33.738, the 
degrees of freedom 3, and the significance .001, it was 
obvious that the English teachers tended to believe that 
most of their students learned in a step by step manner and 
were firmly planted in the concrete world. 
A comparison of the English teachers' guesses and the 
students' dominant styles was accomplished by: 1) assessing 
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the teachers' matches between their guesses and their 
students dominant styles; and 2) by way o£ a Chi Square. 
Table 20 
Descriptive Statistics for English Teachers Guesses 
as a Function of Style Match 
TEACHER jf MATCH NO MATCH MEAN STD DEV i NUMBER 
1 5 21 .192 .402 26 
2 13 20 .394 .496 33 
3 23 29 .442 .502 52 
TOTAL MATCHES = 41 MEAN = .343 N = 111 
TOTAL NO MATCHED = 70 STANDARD DEVIATION = .467 
When tested by way of a Chi Square, it was clear that 
the English teachers were not able to accurately guess 
their students' dominant learning styles. The results 
were: raw chi square equalled 6.36032, with 9 degrees of 
freedom and a significance of .7031. On the basis of this 
analysis, it was determined that the English teachers could 
not intuitively guess their students' dominant learning 
styles. A further breakdown of the English teachers guesses 
is included in Appendix B. 
Quest ion_2 
r. e. 
Question 2 asked "How accurate are the social studies 
hGrs' intuitive guesses as to the dominant styles of 
heir students?" 
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Table 21 presents a summary of the dominant styles 
guessed for their students by the social studies teachers. 
Table 21 
Social Studies Teachers' Guesses of Their 
Students' Dominant Styles 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1. 24 21.6 21.6 21.6 
ABSTRACT 
RANDOM 2. 44 39.6 39.6 61.3 
ABSTRACT 
SEQUENTIAL 3. 24 21.6 21.6 82.9 
CONCRETE 
RANDOM 4. 
TOTAL 
19 
111 
17.1 
100.0 
17.1 
100.0 
100.0 
MEAN = 2.342 STD ERR = .095 MEDIAN = 2.216 
MODE = 2.000 STD DEV = 1.004 VARIANCE = 1.009 
A further breakdown of these gues ses revealed that the 
social studies teachers believed that the majority of 
students perceived their environment as non-physical and 
ordered it in a sequential non-linear way. A raw chi 
square score of 31.287, with 3 degrees of freedom, and a 
significance of < .001 shows this to be true. 
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Table 22 
Analysis of Social Studies Teachers' 
Guesses of Their Students' Dominant Styles 
CATEGORY 
LABEL 
TEACHER 
# 5 
TEACHER 
#6 
TEACHER 
#7 
TEACHER 
#8 TOTAL 
CONCRETE 
SEQUENTIAL 3 5 14 2 24 
ABSTRACT 
RANDOM 3 5 23 13 44 
ABSTRACT 
SEQUENTIAL 2 4 12 6 24 
CONCRETE 
RANDOM 0 8 10 1 19 
MEAN 1.875 2.682 2.305 2.238 2.275 
STANDARD 
DEVIATION .835 1.211 1.021 .700 .942 
NUMBER 8 22 59 22 111 
A comparison of the social studies teachers' guesses 
and the students' dominant style was accomplished by: 1) an 
analysis of the teachers' matches between their guesses and 
their students dominant styles; and 2) by way of a Chi 
Sq uare. 
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Table 23 
Descriptive Statistics for Social Studies Guesses 
as a Function of Style Match 
TEACHER # MATCH NO MATCH MEAN STD DEV NUMBER 
5 5 3 .625 .518 8 
6 8 14 .364 .492 22 
7 23 36 .390 .492 59 
8 6 16 .238 .436 22 
TOTAL MATCHES = 42 MEAN = .404 NUMBER = 111 
TOTAL NO MATCHES = 69 STD DEV = .484 
When tested by way of a Chi Square, it is clear that 
the social studies teachers could not accurately guess 
their students' dominant learning styles. The results 
were: raw chi square equalled 2.50142, with 9 degrees of 
freedom and a significance of .9808. On the basis of this 
analysis, it was determined that the social studies 
teachers could not intuitively guess their students' 
dominant learning styles. A further breakdown of the 
social studies teachers' guesses are included in Appendix 
C. 
Question 3 
Question 3 asked "Is there a preponderance of one 
learning style among vocational students? 
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in order to ascertain whether the student subjects had 
dominant learning styles, several mean comparisons were 
made and a Chi Square was used to determine significance. 
The following table illustrates the central tendency scores 
of the student subjects in the way they perceived and 
ordered their environment. 
Table 24 
Descriptive Statistics for Student Subjects 
for Mediation Abilities 
CATEGORY STANDARD 
LABEL MEAN DEVIATION MODE MEDIAN 
Ordering 
Sequentia1 49.23 5.62 50.00 49.55 
Random 49.67 4.36 48.00 49.82 
Perceiving 
Concrete 50.10 4 . 163 52.00 50.09 
Abstract 50.54 5.71 47.00 50.44 
This table shows very little difference between the 
ordering scores and the perceiving scores of the subjects. 
When these abilities were combined into the learning styles 
(Concrete Sequential, Abstract Sequential, Abstract Random, 
and Concrete Random), the results were similar. Table 25 
demonstrates these results. 
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Table 25 
Descriptive Statistics for Student Subjects 
for Learning Styles 
CATEGORY 
LABEL MEAN 
STANDARD 
DEVIATION MODE MEDIAN 
Concrete 
Sequentia 1 25.04 4 . 13 24.00 24.57 
Abstract 
Sequential 24.20 3.76 25.00 24.35 
Abs tract 
Ra ndom 25.47 4.75 25.00 25.23 
Concrete 
Ra ndom 25.07 4.26 27.00 25.20 
While there were no significant d i f ferences between 
the descriptive statistics for the learning styles, the 
students did show a tendency for one style, as Table 26 
i1lustrates. 
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Table 26 
A Distribution of Student Learning Styles 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
Mu 1tipie 
Styles 0 16 14 . 4 14 . 4 14 . 4 
Concrete 
Sequential 1. 25 22.5 22.5 36.9 
Concrete 
Random 2. 23 20.7 20.7 57.7 
Abstract 
Sequential 3. 14 12.6 12.6 70.3 
Abstract 
Ra ndom 4 . 33 29.7 29.7 100.0 
TOTAL 111 100.0 100.0 
MEAN = 2.207 STD ERR = . 137 MEDIAN = 2. 130 
MODE = 4.000 STD DEV = 1.447 VARIANCE = 2. 093 
A Chi Square was calculated to determine if the 33 
Abstract Random styles were significant and the results are 
shown in Table 27. 
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Table 27 
A Comparison of Chi Square Scores of Student Subjects 
CATEGORY RAW CHI DEGREES OF 
LABEL SCORE FREEDOM SIGNIFICANCE 
ALL STUDENTS 7.69473 3 + .06 
FEMALES 11.24032 3 .02 
MALES 1.94143 3 + .30 
It is evident from Table 27 that the combined scores 
of the students did not result in a significance at the .05 
level; however, the female students were predominantly 
Abstract Random. Their significance was .02. On the basis 
of the combined scores and a significance of < .06, it was 
determined that when the males' and females' dominant 
learning styles were subjected to analysis, there was not a 
significant dominant style. 
A Chi Square was calculated to determine whether or 
not students with a particular dominant style achieved 
higher scores academically. The results which are shown in 
Appendix E indicate no significance at the .05 level, but 
Concrete Sequential students had slightly higher grades 
than did the Concrete Random students. The Abstract 
Sequential students had the poorest grades. 
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Question 4 
Question 4 asked "Is there a relationship between the 
vocational students' shop choices and their dominant 
learning styles?" 
The shops were placed in clusters because of the 
impracticability of comparing the styles of 29 females to 
the 16 shop programs. These clusters are listed below. 
1 2 
Technical Cluster Mechanical Cluster 
Data Processing Autobody 
Drafting Automechanics 
Electronics Machine Trades 
Graphic Arts Weld ing 
3 4 
Building Trades Cluster Services Cluster 
Ca rpentry Agriculture 
Electrical Culinary Arts 
Plumbing Community Services 
plant Maintenance Cosmetology 
Table 28 shows the actual placement of students by 
s h o p. 
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Table 28 
Frequency of Students by Shop Cluster 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
Technical 
Cluster 1. 24 21.6 21.6 21.6 
Mechanical 
Cluster 2. 20 18.0 18.0 39.6 
Building 
Trades 
Cluster 
3. 35 31.5 31.5 71.2 
Services 4 . 32 28.8 28.8 100.0 
Cluster 
TOTAL 111 100.0 100.0 
A cross tabulation of the students' styles was made 
with the students' shops which was first tabulated with all 
the students included, and secondly tabulated with only 
those students with one dominant style. Table 29 
illustrates these results. 
Table 29 
Cross Tabulation of the Students' Styles 
with the Students' Shops 
CATEGORY LABEL CS 
^Technical 5 
Mechanical 3 
Building Trades 5 
Services  7_ 
25 
CR AS AR TWO STYLES 
3 3 3 3 
10 5 3 7 
23 
_3_ __1_3 
14 3 3 TOTALS 
137 
When the dominant styles of females were compared to 
their shop placement by way of a Chi Square, the following 
occurred: raw chi square equalled 31.4811, with 12 degrees 
of freedom and a significance of .0017. The males, on the 
other hand, showed a raw chi square of 26.68730, with 3 
degrees of freedom and a significance of .6396. Clearly 
the females preferred either the Technical or Services 
clusters, with 10 in the Technical Cluster and 18 in the 
Services Cluster. The males, on the other hand, were 
placed accordingly: 14 in the Technical Cluster, 20 in the 
Mechanical Cluster, 34 in the Building Trades Cluster, and 
14 in the Services Cluster. 
When all the students were matched between dominant 
style and shop (first with all the students included, and 
secondly with only those students with one dominant style), 
and a Chi Square calculated, the following results 
occurred: Group 1 had a raw chi square of 11.23568, with 
12 degrees of freedom and a significance of .5088; Group 2 
had a raw chi square of 9.67381, with 9 degrees of freedom 
and a significance of .3775. These results showed that 
there was not a significant correlation between the 
students' dominant styles and their shop placement. 
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Summary of the Findings 
Hypotheses I and II, which stated that there would be 
a significant increase in academic achievement when the 
students' dominant styles were matched with the teachers' 
dominant teaching styles was rejected on the basis that the 
One Tailed "T" tests showed a significance of .452 for 
Hypothesis I and a significance of .363 for Hypothesis II. 
Hypothesis III stated that there would not be a 
significant difference between the dominant learning styles 
of males and females. Hypothesis III was tested by a Chi 
Square. While females had a dominant learning style, 
Abstract Random, there was no significance at the .05 level 
when males and females were compared (.1293), thus 
Hypothesis III was confirmed. 
Hypothesis IV indicated there would be a significant 
difference in the academic achievement of students when 
both their sex and their dominant styles matched their 
teachers. This hypothesis was tested by way of a "T" 
test. On the basis of a significance of .754 for the 
English teachers and .115 for the social studies teachers. 
Hypothesis IV was rejected. 
Hypothesis V stated that when the sex of the students 
matched that of their teachers, academic achievement would 
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not be different. This null hypothesis was tested by way 
of a "T" test. The English teachers had a significance of 
.037 and the social studies teachers had a significance of 
.007; therefore, the null hypothesis was rejected. 
Questions 1 and 2 asked "How accurate are the English 
and social studies teachers' intuitive guesses as to their 
students dominant learning styles?" The use of Chi squares 
to compare the teachers' guesses to the students' actual 
learning styles resulted in the English teachers having a 
significance for their guesses of .7031, and the social 
studies teachers having a significance for their guesses of 
.9808. As a result of these findings, it was determined 
that these teachers could not accurately guess their 
students' dominant learning style. 
Question 3 asked "Is there a preponderance of one 
dominant learning style among vocational students?" In 
order to answer this question, the students' actual 
dominant learning styles were compared to what would be 
expected dominant styles for another group of students of 
equal number. The significance as determined by Chi 
squares (.02) showed that females were identified as having 
a dominant learning style of Abstract Random, while males 
had a significance of .30 and showed no dominant learning 
style. 
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Question 4 explored whether or not there was a 
relationship between shop choices and dominant learning 
styles. A cross-tabu1ation of the students' dominant 
styles and their shops was undertaken and Chi squares were 
calculated. The females had a significance of .0017; 
whereas, the males had a significance of .6393* It was 
obvious that there was a relationship between the females 
shop choices and their dominant learning styles. No such 
relationship was demonstrated by the males. When the males 
and females were combined and their dominant learning 
styles compared to their shops, no relationship was 
established. 
CHAPTER V 
DISCUSSION 
This chapter begins with a discussion of the results 
of each hypothesis tested and each question investigated. 
The implications which were drawn from the data are 
presented. The limitations of this study are cited. 
Finally, recommendations for further research are offered. 
Hypotheses I and II 
While a great deal of evidence was offered in this 
study to suggest that diagnosing learning styles and 
matching these styles to teacher teaching styles would 
produce greater academic achievement, no such results were 
obtained in this research. Unlike the predictions of Cage, 
1982; Claxton, 1982; Hill, 1982; Knaak, 1982; and Dunn, 
1977, the findings of this study tend to support 
Mehdikhani's research (1983). 
Thirty students had a style match with the English 
teachers, whereas 65 students did not. The mean scores for 
academic achievement were almost exactly the same. The 
mean score for students' styles that matched with their 
English teachers was 2.5690, and the mean score for 
students' styles that did not match that of their English 
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teachers was 2.5672. The significance for the two groups 
was .452. 
Thirty-six students had a style match with their 
social studies teachers. The mean scores for academic 
achievement of the two groups were close: 2.875 for those 
students' styles that matched their social studies 
teachers' styles, and 2.949 for those students' styles that 
did not match their social studies teachers' styles. The 
significance for the two groups was .363. 
The following three factors may have contributed to 
these findings. First, the same instrument was used for 
identifying both teacher teaching styles and student 
learning styles, which was done based on the research cited 
earlier in this study that indicated teachers teach 
according to how they learn; secondly, the instrument used 
identified perceiving and ordering abilities rather than 
modality strengths; and thirdly, there may not have been a 
relationship between matching learning/teaching styles and 
ac'n i evement. 
Hypothesis III 
Hypothesis III, which indicated that there would not 
be a significant difference between the dominant learning 
styles of male and female students, proved to be correct. 
The results, which were confusing in light of the limited 
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number of females in the study, showed that females were 
predominantly identified as Abstract Random, while males 
showed no such dominance. The data was first analyzed for 
all 111 students, and secondly analyzed for the students 
with only one dominant learning style. The first test, 
which included all students, had a significance of .1293. 
The second test, which included only those students with 
one dominant learning style, had a significance of .0694. 
The females, whose dominant style significance was 
.017, clearly confirm Reichmann's (1979), Burstein's 
(1980) , and Morrell's (1976) research which states that 
females tend to be field dependent. Gregorc (1982) 
identified Abstract Random learners as learners who 
processed information holistically in a non-linear way, and 
whose world of reality was based more on feelings and 
emotions. This is consistent with Witkin's work on field 
independence, field dependence (1945-1976). 
Hypothesis IV 
Hypothesis IV examined the effects of matching the 
students' sex and dominant learning styles with their 
teachers' sex and teaching styles. It was assumed that 
such a match would result in a difference in academic 
achievement. The results showed that no such difference 
occur red. 
There were 13 sex-style matches between the students 
and their English teachers, and 16 sex-style matches 
between the students and their social studies teachers. 
The mean for the grades of the matched group in English was 
2.333. This compared favorably with the unmatched group, 
which was 2.4946. The mean for the grades of the matched 
group in social studies was 3.3125, and the mean for the 
grades of the unmatched group in social studies was 
2.8875. "T" tests showed that the English matched students 
earned higher grades than their counterparts. The matched 
social studies students received lower grades. 
The results suggest that the English teachers in the 
study graded higher than the social studies teachers and 
that the students, for whatever reasons, performed better 
in English. The "T" tests of significance were .754 and 
.115, showing a closer match of the groups in social 
s tudies. 
Hypothesis V 
Hypothesis V investigated the relationship between 
academic achievement and sex matches between the students 
and teachers. There were 48 students whose sex matched 
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that of their English teachers, and there were 68 students 
whose sex matched that of their social studies teachers. 
The results were surprising in that both groups that 
matched their teachers, academic achievement decreased in 
performance. The mean scores for the English teachers’ 
grades showed a difference of .374; whereas, the difference 
for the social studies teachers was .5277. When tested for 
significance, the English groups showed a significant 
difference of .037 and the social studies groups had a .007 
difference. It could be speculated that the negative 
impact on grades of matching the students' sex with their 
teachers' sex was caused by the students' ability levels or 
the fact that teachers do, indeed, grade the opposite sex 
higher. 
One additional point which needed to be stressed 
concerning this hypothesis is that female students clearly 
achieved better grades than did the males. While this fact 
goes beyond this study, it may be worthy of future 
research. 
Questions 1 and 2 
These questions were designed to determine if the 
teachers could intuitively guess their students' dominant 
styles. The results indicated that the English teachers 
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believed that about one half of the students were Concrete 
Sequential. This proved to be false. The social studies 
teachers, on the other hand, thought that 40 percent of the 
students were Abstract Random. This was also shown to be 
false. Overall, the teachers were unable to identify their 
students' styles. Except for teacher number 5, who had 
only eight students, the highest percent of guesses by one 
teacher was 44. This teacher also had shown the greatest 
interest in the study and had read considerable materials 
on her own initiative. This fact may indicate that the 
more training one receives on learning styles, the more 
understanding one has of how students learn. When the 
English teachers' guesses were tested by a Chi Square, the 
result was a .7031 level of significance. The social 
studies teachers' guesses showed a level of significance of 
.9809. Both groups were unable to accurately guess the 
dominant styles of 61 percent of their students. 
Question 3 
This question investigated whether or not a 
preponderance of one dominant learning style existed for 
the vocational students in this study. The results were 
most interesting in that the students showed no preference 
for ordering their environment. The sequential mean was 
49.23, and the random mean was 49.67. In addition, the 
students means tor perceiving were also similar. The 
concrete score was 50.10, and the abstract score was 
50.54. 
When the mediation abilities were combined to form the 
dominant learning styles, the mean scores were very close: 
Concrete Sequential, 25.04; Abstract Sequential, 24.20; 
Abstract Random, 25.47; and Concrete Random, 25.07. 
In spite of the similarity of means for the mediation 
abilities and styles, the dominant styles of the students 
showed the following: more than one style, 16; Concrete 
Sequential, 25; Concrete Random, 23; Abstract Sequential, 
14; and Abstract Random, 33. While a preponderance of 
females 'was Abstract Random, no such claim could be made 
for the males. Taken collectively, males and females had a 
dominant style significance of .06. 
Previous studies by Gregorc (1977, 1982) indicated 
that Concrete Sequential learners prefer hands-on learning. 
It could be concluded from this research that vocational 
students would be predominantly Concrete Sequential 
learners. As far as this study is concerned, this 
relationship did not exist. A factor worth considering in 
future studies could be the admission policies of the 
school. A tight policy would imply that the school 
accepted students with better abilities. This study tends 
to confirm that the students who had the greatest 
achievement were Concrete Sequential learners followed 
closely by the Concrete Random learners. Abstract 
Sequential learners had the poorest grades in this study. 
Question 4 
This question explored the relationship between the 
students' dominant styles and shop choices. While no 
significance could be established at the .05 level for all 
the students, a highly significant relationship existed 
between the female students and their shop cluster. The 
level of significance was .0017. 
This significance could easily be due to the nature of 
the cluster. The shops in this cluster were predominantly 
female oriented and highly dominated by females in all 
vocational schools. However, this relationship is 
interesting in light of the studies which have shov/n 
females to be heavily field dependent (Witkin, 1977; 
Somers, 1982; Burstein, 1980; and Morrell, 1976). These 
studies showed that field dependent persons preferred the 
services or helping professions. 
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Implications 
The results of this study showed that the expected 
increase in grades did not occur when the students' 
dominant styles were matched with their teachers' teaching 
styles. Clearly, Gregorc had not made any such claims for 
his instrument, but rather emphasized the importance of 
modifying teaching materials and techniques of instruction 
as a way to increase achievement. 
Certainly a heightened awareness of learning styles 
occurred for both the students and teachers who 
participated in this study. In addition, a review of 
several other learning style inventories suggested that 
diagnosing learning styles and prescribing programs may be 
a better approach. 
In examining whether or not there would be a 
significant difference between the learning styles of males 
and females, it became clear that while the instrument used 
in this study showed females to be more Abstract Random 
than anything else, the work of Witkin (1945-1976); 
Burstein (1980) and others, showed that an instrument which 
identified field independence, field dependence; such as, 
Dunn's, LSI or Ramirez's, and Castanda's Child Rating Form, 
might be more appropriate. These instruments identify many 
other variables of learning styles and prescribe teaching 
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strategies for each area. 
In seeking to identify whether or not there would be a 
significant difference in achievement when both the sex and 
learning styles of the students matched that of their 
teachers, it became obvious that the added variable made 
the 111 student sample too small. Even though there were 
two teachers for each student, only 29 matches occurred. 
It was obvious from this that when such matches existed, 
there was no significant difference in grades. 
When the variable of learning styles was left out of 
the study, a significant difference did occur. In 
addition, there were 116 matches. This difference, which 
was not expected, was also negative in that when a match 
occurred, the students received lower grades. This result 
should prompt teachers to ask why this happened and whether 
or not this was a fluke. Obviously, a follow-up of grading 
practices might shed light on these results. 
In investigating whether or not the teachers in this 
study could accurately guess their students' dominant 
learning styles, there were no surprises. The guess rate 
for the social studies and English teachers was ^9 
percent. Even if teachers could accurately guess their 
students' styles, there is no evidence to suggest that they 
could modify their teaching style to match that of their 
students. Clearly, students learn differently, and being 
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able to identify this would help teachers address these 
^iffscences. The results of this study suggest that a 
learning style inventory would be useful in establishing 
this identification. 
If, as commonly believed, vocational students are 
"hands on learners" or what Gregorc identifies as Concrete 
Sequential learners, then the curriculum of vocational 
schools should be geared for this style preference. An 
analysis of the 111 students' dominant learning styles 
showed no such predominance. Perceiving and ordering 
scores were almost identical; moreover, the dominant 
learning style scores showed the same tendency. It seems 
clear that if the results are replicated, then commonly 
held beliefs about vocational students may be wrong. In 
addition, only 25 of the students in this study were 
predominantly Concrete Sequential. 
It is of particular interest to this study that the 
female students were significantly Abstract Random. This 
result, which was totally unexpected, supports the work on 
field-dependence, field independence (Witkin, 1945-1976). 
Further research could substantiate that Abstract Random 
learners are global processors, visual learners, rely on 
externality, are teacher directed, right brain dominant, 
prefer to learn in the morning, and are self motivated. 
Conversely, the relationship between Concrete Sequential 
learners and field independents might also be established. 
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If, indeed, a relationship exists, considerable data is 
available to educators for meeting the needs of these 
learners. 
In answering the question dealing with shop choice and 
its relationship to learning style, the 16 shops at 
Franklin County Technical Vocational High School were 
grouped into four clusters: technical, mechanical, 
building trades, and services. The results were not 
significant; however, both the technical and services 
clusters were dominated by Abstract Random learners. The 
mechanical cluster showed more Concrete Sequential 
learners, and the building trades were more Concrete Random 
learners than anything else. Only the services cluster was 
predictable, once the students' styles were known. The 
female students who traditionally choose the services 
cluster were mostly Abstract Random learners. Once again, 
the results appear to be linked to earlier studies. 
Bursteiii (1980) identified field dependents as preferring 
the helping professions. 
While it must be admitted that the results of this 
study wwre not in all cases what was expected, many 
exciting possibilities were brought to light. for those 
who have participated, a greater interest than ever has 
t esu1 ted. 
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Limitat ions 
It is evident that the findings of this study ace of 
limited value due to the relatively small number of 
subjects and the restrictions inherent in a study of a one 
building school system. 
The results of this study are limited to the Franklin 
County Technical Vocational High School. Moreover, the 
twelfth grade student subjects are not representative of 
any larger group of students. 
In addition, only one instrument was used to obtain 
data concerning the students' and teachers' learning 
styles. As a result, learning styles were only identified 
as those indicated by the Gregorc Style Delineator. 
Suggestions for Further Study 
As a result of the data gathered and analyzed in this 
study, the following recommendations for further study are 
offered: 
1. This study should be replicated with a larger 
group of students and teachers. 
This study should be replicated using two 
different groups of student subjects -- one from 
2. 
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a vocational school, and one from a traditional 
high school. 
3. This study should be replicated using an 
instrument sensitive to modality strengths. 
4. This study should be replicated with an equal 
number of male and female subjects. 
5. The results indicated that there may be a 
relationship between field dependence and the 
learning style identified as Abstract Random. A 
study should be undertaken to determine if such a 
relationship exists. 
6. Further studies should be undertaken to isolate 
the relationship between sex matches and academic 
achievement. 
7. This study should be replicated using the same 
procedures for different subject areas. 
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Table 30 
Frequency Distribution of Students by English Teachers 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
ENGLISH 
TEACHERS 1. 26 23.4 23.4 23.4 
2 . 33 29.7 29.7 53.2 
_52 _ 46.8 46.8 100.0 
TOTAL 111 100.0 100.0 
Table 31 
Frequency Distribution of Students by 
Social Studies Teachers 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
SOCIAL STUDIES 
TEACHERS 5. 8 7.2 7.2 8 . 1 
6. 22 19.8 19.8 27.9 
7 . 59 53.2 53.2 81.1 
8 . 22 18.9 18.9 100.0 
TOTAL 111 100.0 100.0 
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Table 32 
Descriptive Statistics for English Grades 
for Teacher #1 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PC T) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 4 15.4 15.4 15.4 
B 2 . 17 65.4 65.4 80.8 
C 3. 2 7.7 7.7 88.5 
D 4 . 2 7.7 7.7 92.2 
F 5 . 1 3.8 3.8 100.0 
TOTAL 26 100.0 100.0 
MEAN = 2.192 STANDARD DEVIATION = .939 
Table 33 
Descriptive Statistics for English Grades 
for Teacher #2 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
B 2 . 13 39.4 39.4 39.4 
C 3 . 14 4 2.4 42.4 81.8 
D 4 . 6 13.2 18.2 100.0 
TOTAL 33 100.0 100.0 
MEAN 2.788 STANDARD DEVIATION .740 
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Table 34 
Descriptive Statistics for English Grades 
for Teacher #3 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1. 4 7.7 7.7 7.7 
B 2. 26 50.0 50.0 57.7 
C 3. 12 23.1 23. 1 80.8 
D 4 . 7 13.5 13.5 94.2 
F 5. 3 5.8 5.8 100.0 
TOTAL 52 100.0 100.0 
MEAN = 2.596 STANDARD DEVIATION = 1.015 
Table 35 
Descriptive Statistics for Social Studies Grades 
for Teacher #5 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 1 12.5 12.5 12.5 
B 2. 3 37.5 37.5 50.0 
C 3 . 
TOTAL 
4 
8 
50.0 
100.0 
5 0.0_ 
100.0 
100.0 
MEAN = 2.375 STANDARD DEVIATION = .744 
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Table 36 
Descriptive Statistics for Social Studies Grades 
for Teacher #6 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FR EQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
~ CUM 
FREQ 
(PCT) 
B 2. 7 31.8 31.8 31.8 
C 3 . 9 40.9 40.9 72.7 
D 4 . 6 27.3 27.3 100.0 
TOTAL 22 100.0 100.0 
MEAN = 2.955 STANDARD DEVIATION = .584 
Table 37 
Descriptive Statistics for Social Studies Grades 
for Teacher #7 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1. 1 1.7 1.7 1.7 
B 2 . 15 25.4 25.4 27.1 
C 3 . 22 37.3 37.3 64.4 
D 4 . 14 2 3.7 23.7 83.1 
F 5. 7 11.9 11.9 100.0 
TOTAL 5 9 100.0 100.0 
MEAN = 3.136 STANDARD DEVIATION = 1.008 
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Table 38 
Descriptive Statistics for Social Studies Grades 
for Teacher #8 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1. 4 19.0 19.0 19.0 
B 2 . 10 47.6 47.6 66.7 
C 3 . 4 19.0 19.0 85.7 
D 4 . 3 9.5 9.5 95.2 
F 5 . 1 4.8 4.8 100.0 
TOTAL 22 100.0 100.0 
MEAN = 2.333 STANDARD DEVIATION = 1.065 
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Table 39 
Descriptive Statistics for English Teacher's (1) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1. 16 61.5 61.5 61.5 
ABSTRACT 
RANDOM 2. 3 11.5 11.5 73.1 
ABSTRACT 
SEQUENTIAL 3 . 1 3.8 3.8 76.9 
CONCRETE 
RANDOM 4 . 6 23.1 23 . 1 100.0 
TOTAL 26 100.0 100.0 
MEAN 1.885 STANDARD DEVIATION 1.275 
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Table 40 
Descriptive Statistics for English Teacher's (2) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
S EQUENTIAL 1. 11 33.3 33.3 33.3 
ABSTRACT 
RANDOM 2 . 3 9.1 9.1 42.2 
ABSTRACT 
SEQUENTIAL 3 . 7 21.2 21.2 63.6 
CONCRETE 
RANDOM 4 . 12 36.4 36.4 100.0 
TOTAL 33 100.0 100.0 
MEAN = 2.606 STANDARD DEVIATION = 1.298 
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Table 41 
Descriptive Statistics for English Teacher's (3) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1 . 25 48.1 48.1 48.1 
ABSTRACT 
RANDOM 2. 16 30.8 30.8 78.8 
ABSTRACT 
SEQUENTIAL 3 . 2 3.8 3.8 82.7 
CONCRETE 
RANDOM 4 . 9 17.3 17.3 100.0 
TOTAL 52 100.0 100.0 
MEAN = 1.904 STANDARD DEVIATION = 1.107 
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Table 42 
Descriptive Statistics for Social Studies Teacher's (5) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1 . 3 37.5 37.5 37.5 
ABSTRACT 
RANDOM 2. 3 37.5 37.5 75.0 
ABSTRACT 
SEQUENTIAL 3. 2 25.0 25.0 100.0 
TOTAL 8 100.0 100.0 
MEAN = 1.875 STANDARD DEVIATION = .835 
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Table 43 
Descriptive Statistics for Social Studies Teacher's (6) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED " 
FREQ 
(PCT) 
CUM 
FREQ 
( PCT) 
CONCRETE 
SEQUENTIAL 1. 5 22.7 22.7 22.7 
ABSTRACT 
RANDOM 2. 5 22.7 22.7 45.5 
ABSTRACT 
SEQUENTIAL 3. 4 18.2 18.2 63.6 
CONCRETE 
RANDOM 4 . 8 36.4 36.4 100.0 
TOTAL 22 100.0 100.0 
MEAN = 2.682 STANDARD DEVIATION = 1.211 
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Table 4 4 
Descriptive Statistics for Social Studies Teacher's (7) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1. 14 23.7 23.7 23.7 
ABSTRACT 
RANDOM 2. 23 39.0 39.0 62.7 
ABSTRACT 
SEQUENTIAL 3. 12 20.3 20.3 83.1 
CONCRETE 
RANDOM 4 . 10 16.9 16.9 100.0 
TOTAL 59 100.0 100.0 
MEAN = 2.305 STANDARD DEVIATION = 1.021 
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Table 45 
Descriptive Statistics for Social Studies Teacher's (8) 
Guesses 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
( PCT) 
ADJUSTED 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
CONCRETE 
SEQUENTIAL 1. 2 9.5 9.5 9.5 
ABSTRACT 
RANDOM 2 . 13 61.9 61.9 71.4 
ABSTRACT 
SEQUENTIAL 3. 6 23.8 23.8 95.2 
CONCRETE 
RANDOM 4 . 1 4.8 4.8 100.0 
TOTAL 22 100.0 100.0 
MEAN = 2.238 STANDARD DEVIATION = .700 
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Table 46 
Descriptive Statistics for English Teacher's (1) 
Sex Matches with Students 
CATEGORY 
LABEL CODE 
RELATIVE 
ABSOLUTE FREQ 
FREQ (PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 2 28.6 28.6 28.6 
B 2 . 4 57.1 57.1 85.7 
F 5. 1 14.3 14.3 100.0 
TOTAL 7 100.0 100.0 
MEAN = 2. 143 STANDARD DEVIATION = 1.345 
Table 47 
Descriptive Statistics for English Teacher's 
Sex Matches with Students 
(2) 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
B 2. 7 26.9 26.9 26.9 
C 3 . 13 50.0 50.0 76.9 
D 4 . 6 23. 1 23.1 100.0 
TOTAL 26 100.0 100.0 
MEAN = 2.962 STANDARD DEVIATION = .720 
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Table 48 
Descriptive Statistics for English Teacher's (3) 
Sex Matches with Students 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
( PCT) 
A 1 . 2 13.3 13.3 13.3 
B 2. 6 40.0 40.0 53.3 
C 3. 2 13.3 13.3 66.7 
D 4 . 4 26.7 26.7 93.3 
F 5. 1 6.7 6.7 100.0 
TOTAL 15 100.0 100.0 
MEAN = 2.733 STANDARD DEVIATION = 1.223 
Table 49 
Descriptive Statistics for Social Studies Teacher's (5) 
Sex Matches with Students 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
B 2 . 3 60.0 60.0 60.0 
n 3 . 2 40.0 40.0 100.0 
TOTAL 5 100.0 100.0 
MEAN = 2.400 STANDARD DEVIATION = .548 
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Table 50 
Descriptive Statistics for Social Studies Teacher's (6) 
Sex Matches with Students 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
B 2 . 4 25.0 25.0 25.0 
C 3 . 6 37.5 37.5 62.5 
D 4 . 6 37.5 37.5 100.0 
TOTAL 16 100.0 100.0 
MEAN = 3.125 STANDARD DEVIATION = .806 
Table 51 
Descriptive Statistics for Social Studies Teacher' 
Sex Matches with Students 
s (7) 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1. 1 2.3 2.3 2.3 
B 2 . 10 23.3 23.3 25.6 
C 3 . 14 32.6 32.6 58 . 1 
D 4 . 11 25.6 25.6 83.7 
»n 
L‘ 5 . 7 16.3 16 . 3 100.0 
TOTAL 43 100.0 100.0 
M K A N 3.302 STANDARD DEVIATION 1.081 
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Table 52 
Descriptive Statistics for Social Studies Teacher's (8) 
Sex Matches with Students 
CATEGORY 
LABEL CODE 
ABSOLUTE 
FREQ 
RELATIVE 
FREQ 
(PCT) 
ABSOLUTE 
FREQ 
(PCT) 
CUM 
FREQ 
(PCT) 
A 1 . 1 25.0 25.0 25.0 
B 2 . 2 50.0 50.0 75.0 
D 4 . 1 25.0 25.0 100.0 
TOTAL 4 100.0 100.0 
MEAN = 2.250 STANDARD DEVIATION = 1.258 
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Table 53 
19/4 
Summary of One-Way Analysis of Variance of the 
Social Studies Grades and Students' 
Dominant Learning Styles 
SOURCE SS DF MS F F PROB 
BETWEEN GROUPS 2.2322 3 . 744 1 
.793 
.5009 
WITHIN GROUPS 85.3888 91 
.9383 
TOTAL 87.6211 94 
Table 54 
Summary of One-Way Analysis of Variance of the 
English Grades and Students' 
Dominant Learning Styles 
SOURCE SS DF MS F F PROB 
BETWEEN GROUPS 5.3792 3 1.7931 2.459 .0678 
WITHIN GROUPS 66.3471 91 .7291 
TOTAL 71.7263 94 


